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POWER ond FEEDER CIRCUIT CABLES 
PROTECTED by HAZAKROME 


HAZAKROME, a thermoplastic synthetic resin, has become recognized as highly 
satisfactory insulation since its introduction more than five years ago. 

Hazakrome contains no rubber, although it possesses many of its desirable 
characteristics. Its non-flammability makes it definitely superior to rubber. Its 
smooth surface is resistant to oil, moisture, acids and alkalies, ozone and continued 
exposure to the atmosphere. This makes Hazakrome a highly desirable insulation 
for low voltage light and power circuits up to 600 volts, and for underground cable 
for series lighting circuits up to 5000 volts. 

Hazakrome is ideal for installation in ducts and raceways because of its toughness 
and its smooth surface. 

For direct burial in the ground further protection is provided by the addition of 
tape, and flame and moisture resistant braid. Multiple conductors, separately 
insulated with Hazakrome, can be cabled together and encased in a Hazakrome 
armor sheath. Hazakrome Underground Cable meets all the requirements of Civil 


Aeronautics Administration. Specification No. 538. 


Types SN and SNW Building Wire 
Type SN Hazakrome Building Wire has the big advantage of small diameter. No fabric 
covering is necessary because the smooth surface of the insulation resists all deteriorating 
influences. 
Type SNW Hazakrome Building Wire is the moisture-resistant grade approved by Under- 
writers’ Laboratories for wet locations in place of Lead Encased Cable as provided in 
Section 3035 of the National Electrical Code. Hazard Insulated Wire Works, Division of 


The Okonite Company, Wilkes-Barre,’ Pa. 
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insulated wires and cables for every electrical use 
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Lime DID WE KNOW, these 12 years w 


saying, “Electroline Automatic Line Splices art 





able” that the really big story had not yet been to 


Now this important reclaimable 
feature scores again. Vital materials 
from which Automatic Line Splices 
are made are mostly off to war... 
so it is impossible to supply the quan- 
tity of line splices we would like to 
but your stock bins will supply 
splices for immediate requirements. 


Every ‘‘out of service’’ line 
equipped with Electroline Automatic 
Line Splices is a source of supply. 
These splices are reclaimable. 


Electroline Splices can be removed 
in a jiffy. Back they go to stock bins 


for re-use . . . time and time ago 
Stock without stock expenditures: 
How's that for an “extra” dividend? 


It is the everlasting quality of 
Electroline products that assures our 
users of adequate, effective usable 
Automatic Line Splices for the dura- 
tion. The quality is there because long 
experience in this field has taught us 
how to put it there. Not only the first 
Automatic Line Splice, but also the 
first Reclaimable Line Splice came 
from the house of Electroline. 





Eloctiictine 





Originators and Patentees of Automatic Line Splices and Dead Ends 


4121 SOUTH LA SALLE STREET 
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HIS huge Elliott motor stator 
and frame is destined for the 


main propulsion drive of a Mari- © 


time Commission vessel. 

It is a nice job of motor build: 
ing. The fabricated frame is ex- 
ceptionally rigid. Form-wound 


coils made of transposed strands - 


improve efficiency and reduce 
heating. The coils are insulated 
with mica tape and impregnated 
with a special insulating com- 
pound. These coils form a single 
turn series wave winding, with 
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all connections at one end. This 
arrangement provides for easy 
emergency repair should it be 
necessary, as a damaged coil 
can be cut out of the circuit by 
opening the connections and 
inserting jumpers. 


This motor develops 6600 hp. 
at 93 r.p.m. Its size is a measure 
of Elliott engineering capacity. 
Its craftsmanship is characteris- 
tic of all Elliott motors, large and 
small. 


Electric Power Dept 


LLIOTT 222 


DISTRICT OFFICES IN PRINCIPAL CITIES 



















When you need a quality motor, 
come to Elliott. 


OTHER PRODUCTS: 

STEAM TURBINES e« GENERATORS 
MOTORS « CONDENSERS « FEEDWATER 
HEATERS AND DEAERATORS « STEAM 
JET EJECTORS ° CENTRIFUGAL 
BLOWERS ¢ TURBOCHARGERS FOR 
DIESEL ENGINES « TUBE CLEANER6 
STRAINERS « DESUPERHEATERS o FILTERS 
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© Hi-Pressure, self-cleaning contact. 


® Rectangular section, high conductivity copper blade. 
Positive - action toggle provides contact cleaning 
with each operation. 

















CONDUCTOR SUPPORTS 
CLAMPS AND FITTING 


® Correct mechanical design of flexible connection 
assures trouble-free service throughout the life 
of the switch. 


€} Four half-inch bolt, clamp type, terminals. 


i ‘ DISCONNECTING SWITCHE 
@ Fabricated steel cranks, pins and stops for INDOOR AND OUTDOOR 


maximum factor of safety. 


@ Forged bearing rotor with 


sealed, greaseless, stainless 
steel ball bearings. 


HORN GAP SWITCHES 
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CUTOUTS AND 
THERMO-RUPTERS 





SWITCH OPERATING 
MECHANISMS 







SUBSTATIONS 
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AUTOMATIC 
SECTIONALIZING 
EQUIPMENT 


METAL CUBICLES 


TESTIAG DEVICES 
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You can't measure 


y | Quality iv 


terms of voltage 


N THE final analysis, low voltage lines 
are the ones that actually serve your 
customers. In the eyes of the public, they 
tand for your whole system. There may 
10 chance for emergency switching if 
S s out -- it's a service interruption. 
Be this as it may, however, the aver- 
age low voltage line has strenucus de- 
is put upon it. Usually it operates in 
exposed locations without ground shield- 
ing; a target for lightning discharges. The 








self-contained pintype insulators consti- 
tute a single dielectric unit between line 
and ground, and thus assume a high re- 
sponsibility. Insulators for pintype lines 
must be exceptionally well designed and 
made to withstand these requirements. 
You can’t measure quality in terms of 
voltage. 

This kind of thinking has gone into 
©O-B pintypes for more than a generation, 
and accounts for their excellent service. 
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This combination of 6-inch O-B sus- 
pension units and a Universal Strain 
Clamp puts high-voltage reliability into 
lower-voltage lines; reduces the need 
for attention; saves emergency repair 
runs. Among the three sizes of these 
O-B clamps, any standard distribution 
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YOU WANT 
STURDINESS 


For rucceD electrical duty, Allis-Chalmers uses 
“shell type’ construction on all large, higher volt- 
age power transformers. 

Reasons are basic: vertical disc coils give less 
capacitance to ground... more uniform distribu- 
tion of impulse voltages; solid insulation between 
coils, combined with vertical oil ducts, gives great- 
est insulation strength; and the shell type trans- 
former is sturdily braced against over-currents 
with 80% of the windings enclosed in steel. 





ALLIS-CHALMERS employs circular coil construc- 
tion on al] power transformers. Principal reason 
is that circular coils have uniform strength at all 








points, since tension on the wire can be main. 
tained while winding with no snubbing at corners 
— no pounding on the conductor. 

Also important — a circular coil, unlike an 
oval or rectangular coil, has no tendency to pull 
out of shape under short circuit conditions. There's 
less chance for deformation stress to cause failure. 

Thus a round coil shape is naturally best, both 
from the standpoint of efficient winding and fault. 
free operation. 


YOU WANT LOW 


MAINTENANCE 








You CAN Have efficient, reliable inert gas protec- 
tion for transformer oil and low maintenance, with 
an Allis-Chalmers Oil-Sealed system. 

The simple Oil-Sealed system operates at a low 
pressure — about one pound per square inch. It 
has no pressure reduction valves or moving parts 
to wear and cause trouble... no gas cylinders to 
replace. 

That's why maintenance on the Oil-Sealed inert 
gas-protected transformer is not any greater than 
for a transformer with conventiona! expansion 
tank... why the Oil-Sealed system is favored by 
operators. 
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‘Simples’ 


4 YOU WANT 
* CONVENIENCE 


THE SIDE of the transformer tank is both the safest 
and the most convenient location for no-load tap 
changer operating handles, so that’s where Allis- 
Chalmers puts them. 

With the operating handle and position plate 
at the side of the transformer rather than on the 
cover, tap positions can be observed from the 
ground level while the transformer is in service. 
It's easy to change tap positions, too. 


5 YOU WANT 
* PROTECTION 


WHILE UNIFORM voltage distribution is built right 
into the overall design of the shell type transform- 


er, Allis-Chalmers further protects high voltage 
power transformers from destructive surges by a 
conducting shield connected to the line and placed 
next to the line-end turns. 

The shield is a flat metal disc insulated and in- 
stalled the same as the coil discs in the trans- 
former. Thus it introduces no points of high stress 
between the line and turns remote from the line 
...cannot interfere with free oil circulation. 

The combination of shell type design and disc 
shield provides ideal simple surge protection. 


6. vou WANT LONG LIFE 


Fast contact separation means short arcing time, 
less burning, and /onger life for arcing contacts. 

That's the reason why Allis-Chalmers utilizes 
“quick-break” in the design of load-ratio-control 
for power transformers. 

With quick-break design, contacts are suapped 
from one position to the next — much as a stone 
is snapped from a slingshot. There's no time for 
burning or arcing on contact surfaces. 

Get the full story on sturdy, reliable power 
transformers from your nearby A-C district office, 
or write directly to ALLIS-CHALMERS, MIL- 


WAUKEE 1, WISCONSIN. 


e Tune in the Boston Symphony, Blue Network, every Sat. Eve. 
A 1792 
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ABOUT POWER 
TRANSFORMERS 





KELLER-DORIAN METALLIZED PAPER TAPE 


Costly corona leaks represent power that neve 
reaches a meter...money out of pocket to any 
utility. Excess corona also speeds cable deteriora- 
tion and breakdown. That’s why cable wrapped 
with Keller-Dorian Metallized Paper Tape assures 
longer and more profitable service. Serving as an 
effective electrostatic shield between the insula- 


tion and the outer sheath, metallized paper tape 


—$—+-—+ — $4 
T ~- > + Tt to 
| | 


canon 
eo 
PERCENT OF TOTAL NSULATION 

Note the uniformly low radial power factor cheracteristic 
obtained with Keller-Dorian Metallized Poper Tape shown 
by the BLACK curve, and the sharp upswing shown by the 
BLUE dotted curve when it is not used. 

(Chart courtesy Okonite-Callender Cable Co.) 


eliminates corona in spaces between insulation 
and sheath. 

Keller-Dorian Metallized Paper Tape is avail- 
able in a variety of standard types, or can be 
tailor-made to your requirements. Specify and 
buy cable that gives you this important Keller- 
Dorian corona-proof protection ...made by the 
companies listed on this page. 


Cable manufacturers offering you cable protected 
by Keller-Dorian Metallized Paper Tape include: 
General Cable Corporation 
General Electric Company 
Okonite-Callender Cable Company 
Simplex Wire & Cable Company 


U. S. Rubber Company 


KELLER-DORIAN 


- CORPORATION 


EMPIRE STATE BUILDING, NEW YORK 1, N. Y. 


METALLIZED PAPER TAPES FOR ELECTRICAL CABLES AND CONDUCTORS 
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iF may ccme as an agreeable surprise 
to you to learn how easily and eco- 
nomically Sprague UNIVERSAL Box- 
Type Capacitors can provide adequate 
power-factor correction for most 
motors or other electrical equipment 
installations. Installed at the equip- 
ment itself rather than at the trans- 


former bank they reduce 1?7R losses 
in plant feeders. Available in standard 
sizes that may be used singly or 
grouped as required, they afford a 
quick, inexpensive solution to a wide 
variety of P.F. correction problems 
throughout industry, and result in 
larger savings and better voltage control. 


wf ~=sO WRITE for details, including the helpful booklet 
y "Sprague Capacitors for Power-Factor Correction.” 


SPRAGUE ELECTRIC CO., North Adams, Mass. 


*TRADEMARE BEG. U.S. PAT. OFF. 


SPRAGUE 
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Advertisements like this are appearing 
month after month in municipal magazines. 
bere T ir ibe Me ee lle el ea 
promotion of adequate street lighting now. 


Good Street Lighting Builds Good Will 


The Street Lighting Section, NEMA, 
155 E. 44th St., New York, N. Y. 


Oo Chess 
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Kyle Automatic Oil Circuit Reclosers at strategic points on 
your lines can be counted on to isolate permanent faults to 
the shortest possible branches . . . keep the revenue pro- 
ducing current going to the main lines and all unaffected 
branches. 


These dual operating characteristics, as exemplified in 
the Type "H” Kyle Automatic Oil Circuit Recloser, pro- 
vide: 

1. Fast Opening of the Recloser on the First and Second 

Operations. 


2. Time Delay Opening of the Recloser on the Third and 
Fourth Operations. 
Only a Kyle Automatic Oil Circuit Recloser with these 
dual operating characteristics will clear all temporary faults 


and also permit the use of additional sectionalizing devices 
to isolate permanent line faults. 


Advantages of Dual Operating Characteristics 
1. All temporary line faults, which comprise 90% of line 
disturbances are cleared AUTOMATICALLY. 


2.Service continuity is increased with resultant higher 
revenue and better customer satisfaction. 


3. Outages are confined to the smallest possible area. 
Ask your Line Material Representative to furnish you 
with complete details on the Type ‘‘H” Kyle Automatic 


Circuit Recloser and how it can be used most effectively to 
protect your system. 


RECLOSER RATINGS: Volts—2400 to 15,000; Amperes— 
5 to 50; Tripping Current—10 to 100 Amperes; Interrupt- 
ing Current—150 to 1200 Amperes. 


ae Sy 
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HERE’S HOW IT WORKS: 


To protect branch lines from a substation feeder, Kyle Re- 
closers are located at ‘‘A’’ and “‘B” to isolate the branches 
from the main line. Fuses are used on the load side of the 
Kyle Recloser at ““C’, “D", and “E” to sectionalize the 
branch line. 


If a fault beyond the sectionalizing fuses is not cleared 
on the first two operations of the Recloser, it is considered 
of a permanent nature and the branch line should be iso- 
lated by the blowing of the sectionalizing fuse. The Type 
“H”’ Kyle Automatic Circuit Recloser permits coordina- 
tion with the sectionalizing fuse on its third and fourth 
operations, so that the fuse is blown before the Recloser 


* locks out. 


In this way, the line outage is confined to a small portion 
of the protected system and service is maintained to the 
remainder of the system. 
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AMERIRAN 
DRY TYPE 


 TRANS| 























CONDMED 
sau Ui VE 1% 
eep every machine at full output. Install copper. Small, light, complete with conduit 
AmerTran Dry Type Transformers close to the fittings, AmerTran Dry Type Transformers need 
job—thus improve motor performance, obtain no vaults... 
load flexibility and eliminate long runs of heavy GO PRACTICALLY ANYWHERE 


ONWALLS — ON 


| 


WRITE FOR BULLETIN No. 1116-A 
1 which describes AmerTran 
t \ general purpose dry type 
transformers, gives construc- 

tion data, electrical ratings, 
, 6 -=_-— prices, etc. 


a 
— 
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THE AMERICAN TRANSFORMER CO., 178 Emmet St., Newark 5, N. J. 


nr 
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STRAIGHTLINE SPLICES AND DEAD ENDS 


ARE VIBRATION PROOF 


Engineered and built in our own factory, this elaborate vibrating 
machine reduces years of actual field service to a matter of hours. 
Accelerated vibration studies on this machine cannot loosen Reli- 
able Connectors, Splices or Deadends. Practically any vibration 
frequency and load range can be studied with the aid of a strobe- 
scope, proving the merits of design details without risking failures 


in the field. 


Seeing is believing—watch 
for other test proof 


® Gripping Test 






®@ Vibration Test 
®@ Corrosion Test 


4 Conductivity Test 


Here is a typical 
test proving the 
Reliable Splices 
and Deadends 
do not concen- 
trate fatigue 
strains. 


RELIABLE ELECTRIC COMPANY 
3145 Carroll Avenue, Chicago 12, Illinois 


OVER 36 YEARS SERVICE TO THE UTILITIES 
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If there were no oxygen... ? 


...or maybe we'd better say—if oxygen didn’t cause metal to rust, then electric heating 
elements would probably last almost forever. At least, it is oxygen that is the chief 
cause of the ultimate wear-out of the wire. This fact blocked the practical use of electric 
heat, until Chromel came along almost 40 years ago. (That’s a good thing to remem- 
ber). Chromel staunchly withstood, and still does, the relentless, gnawing oxygen. 
Chromel is an old faithful, of uniform resistance, good working properties and fine 


durability. Chromel is “usefully described in Catalog-M, which we'll gladly send you. 


ea sf 


RESISTIVITY @ 68°F 


WIRE RIBBON 
(C.M. Ft.) (Sq. M. Ft. 


Chromel-A . . . 650 Ohms 510 Ohms 
Chromel-C , ‘ . 675 Ohms 530 Ohms 
Chromel-D ——a as 471 Ohms CHROMEL 
Copel - _ » « « eee 231 Ohms waaay Py ahem 


_—— 


* Used as the heating element in millions of devices 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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Vaximum efficiency for your lighting system, long 
life and low annual costs—you gain these benefits 
by specifying Alzak-finished Aluminum light 
reflectors. 

The high reflectivity of Aleoa’s Alzak-finished 
lighting sheet, in combination with the reflector 
manufacturers’ designs, accounts for this high 
efficiency. The ease with which Alzak reflectors 


ean be kept clean enables you to maintain this 


* Keyistered trademar!. 
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efficiency throughout the life of the system. 

Alzak reflectors come in various finishes; for 
indoor and outdoor work, for spot illumination and 
diffuse. In ordering your reflectors, be sure to 
specify the type of Alzak finish for each job. 
Your reflector manufacturer can meet those 
requirements. 

AnumMinum Company or America. 2138 Gull 


Building, Pittsburgh 19, Pennsylvania. 
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WATCHFUL EYES This ideally arranged Mica Inspection Depart- 
ment is equipped with most modern facilities so that accuracy beyond a 
doubt is at all times possible. Each inspector is highly trained in this impor- 
tant job of inspection. Mica Capacitors play a vital part in the correct 


functioning of many types of equipment. Thus, expert inspection must be 
maintained constantly. 


- 


Bye a 


CAPACITORS - -: 
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Mica Tuspection 


Long trouble-free life of mica capacitors is 
entirely dependent upon the quality of the 
mica dielectric used in the capacitor. Care- 
ful splitting, precision gauging, accurate 
sorting, and clean punching of mica sheets, 
contribute to long trouble-free life of fin- 
ished capacitors. Every piece of mica must 
be carefully inspected before it is assembled 
into a capacitor unit. Such inspection is 
necessary to assure freedom from all flaws 
such as fractures, cracks, air bubbles, pin- 
holes, or the inclusion of metallic or other 
extraneous material. 

The slightest fracture at the edge of a 
mica film will tend to run when the capaci- 
tor is moulded and will ultimately result 
in dielectric breakdown of the entire unit. 
Ultimate failure of the dielectric may also 
be expected when air bubbles are present. 
The inclusion of impurities in mica result 
in higher losses and, in many cases, in ulti- 
mate failure of the capacitor, 

The keen eyes of alert, well trained opera- 
tors are quick to detect the slightest imper- 
fections of the punched mica sheets, so that 
only mica films free from flaws are passed to 
be used in the final assembly operations. 





COMPANY iiitinors 
+ « WATT HOUR METERS - +--+ TIME SWITCHES -.. 
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CAPACITORS 







































With the enormous backlog of consumer 
demand — and the race to meet it — with new 
designs — new materials — new manufacturing 
techniques — it will be hazardous for any man- 
ufacturer to await public reaction for. evalua- 
tion of his product. 7 

Impartial research and testing are safety 
steps in manufacturing operations and they can 
be secured today at reasonable cost, compared 





CERTIFIED 






SPEC? No.6 









SAFETY STEPS 
IN PRODUCT DEVELOPMENT 


to that for the operation of a private laboratory. 

The skilled technicians, the specialized ap- 
paratus, and the long experience in design and 
operations tests that are extensively used by 
both large and small manufacturers are avail- 
ble to anyone who wishes to engage in research 
and testing for the design and improvement 
of his product. 


Electrical Testing Laboratories, Inc. 


HEADQUARTERS AND LABORATORIES 


2 EAST END AVENUE AT 79°" STREET-NEW YORK 21. 
BUTTERFIELD 86-2600 


In SPECTINOONS - 
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| Will your distribution trans- 
formers be safe when this happens 
at fifty homes on one circuit? 
They will be safe if they’re CSP 


distribution transformers! 


EEE 


THEY LET YOUR FUTURE LOAD CHANGES PLAN THEMSELVES 


Why try to predict in fine detail, just where your domestic 
loads will grow? Or when? Or how much? 

If you let CSP distribution transformers handle your load, the 
load itself will notify you safely . . . economically ... and in 
plenty of time. Completely Self-Protecting (against dangerous 
overloads, short circuits and lightning), these Westinghouse 
transformers can be matched closely to your present load, elimi- 
nating idle capacity. . 

When the load has started to grow, you'll get the warning es 
signal light to tip you off. Or, at the most, the internal breaker 
will trip. Then, in areas where overload conditions persist, you 
have but one unit to change—since all the protective apparatus | 
is inside the tank. | 

For complete information, call your Westinghouse office, or | 
write for Descriptive Data 46-100. Westinghouse Electric & 
Manufacturing Co., P.O. Box 868, Pittsburgh 30, Pa. J-70439 





The complete lightning protection feature of 
CSP transformers protects the insulation between 


the windings, and between either winding and the ° 
tank or core. Tyhis is accomplished by limiting the W, t h 
potential difference between any two of these . cs In OUuSC 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


points, chiefly by ‘‘De-ion”’ arresters. It is done so 
effectively, extinguishing the power-follow arc 
within a half-cycle, that there is not even any light 


ficker on consumer feeders. CSP DISTRIBUTION TRANSFORMERS 
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ON Stine CONNECTORS 


The temperature-rise test illustrated above is 


the most important test for determining connector electrical efficiency. 


For if a connector, under normal load, shows a temperature rise even 
slightly greater than the conductor, it will become a “hot-spot” in the 
Circuit... 4 sure source of future trouble. 

Here at Burndy, connector temperatures are recorded at many points 
by sensitive thermocouples . .. under normal load and under overload as 
well. If a connector “passes” this critical test you can be sure that its 
design is proper for adequate heat dissipation; that it has proper contact 
areas; and is made of the right materials. 

This important temperature-rise test is usual practice here in the 
Burndy laboratory. It’s one of a long series of tests which connectors 
must pass before they can bear the Burndy name. Their purpose is to 
assure that your Circuits or equipment suffer no connector troubles in 
service. Let us send you our latest catalog of Burndy connectors. Burndy 
Engineering Co., Inc., 107J Bruckner Blvd., New York 54, N. Y. 


In Canoda: Canadian Line Materials, Limited, Toronto 13 
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“EXPERIENCE 
CHOOSES 


S&C 
FUSES” 





STILL FIRST CHOICE AMONG DISCRIMINATING ENGINEERS 
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For protection to power and potential transformers on systems up to 
138,000 V* S&C fuses have been the acknowledged standards, world- 
wide, for nearly a quarter of a century. 


*l4 to 400 amps. 7,500 to 138,000 volts at GO cycles 
1 Visual indication at all times—blown fuses can be 
seen from the ground without removing them. 


* Accurate time current characteristics—for coordina- 
tion with other protective devices—the most accurate 
fuses made. 


3 Long life—fuse elements are made of pure silver—do 
not corrode or fatigue. 


4 Fast clearing time under all values of fault currents up 
to maximum interrupting capacity. 


4 Proven reliable performance throughout years of 
service. 


Continuous improvements over the years have made these fuses today 
the most accurate and dependable for high current interrupting 
ratings. Write for Bulletin 200B. 


SCHWEITZER & CONRAD, Inc. 


4421 Ravenswood Avenue, Chicago 40, U.S. A. 


Represented in Principal Cities (Consult Telephone Directory) 
In Canada by Powerlite Devices, Ltd., Toronto, Ont. 
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Assembling an insulator is a precision job, deman/- 
ing the best materials and utmost care and proe- 
cision. Proper assembly means an insulator in 
which the hardware and the insulating porcelain 
become an inseparable physical unit . . . for longer, 
uninterrupted “Right On The Job” Service. 


Write for your copy of the Pinco Catalog showing 
Pinco Standard Insulators and Hardware. 


Pinco Standard Insulators are cataloged in the Electrical 
Buyers Reference. 





Suspension Insulators . . . . Switch & Bus Insulators . . . . Distribution Pin Types and Guy Straingpistri 
. One Piece & Multi-part High Voltage Pin Types . . . . Suspension & Strain Clamps . . - Qs 


4 





PINCO 


INSULATORS 


bs 


PINCO No. 1070 


jhe Porcelain Insulator Corporation 
658 Main Street, Lima, New York 


SALES AGENTS—JOSLYN MFG. & SUPPLY CO., Chicago 6, Ill.; Kansas City 16, Mo.; Monticello 2, Ind.; Omaho 4, Neb.; Spring- 
field, lll.; The Joslyn Company, New York 5, N. Y.; Baltimore 25, Md.; Philadelphia 2, Pa.; Richmond 21, Va.; Rochester 10, N. Y.; 
Washington 8, D. C.; South East Joslyn Co., Cincinnati 7, Ohio; Atlanta 3, Ga.; Cleveland 13, Ohio; Jacksonville, Fia.; Lexington, Ky ; 
Jobbers Supply Company, St. Paul 4, Minn., Portland 9, Ore.; Seattle 4, Wash.; Southern Joslyn Co., New Orleans 19, La.; Joslyn 
Southwest Co., Dallas 1, Tex.; Houston 4, Tex.; Joslyn Co. of California, Los Angeles 11, Calif.; San Francisco 3, Calif.; H. E. Burns, 
Pittsburg, Pa.; Paul A. Douden Co., Denver 2, Colo.; Pau! Carson, Amarillo, Tex.; J. J. Costello, Boston 16, Mass. 


isttibution Clamps . . . . Transmission Line Fittings . . . . Transformer & Circuit Breaker Bush- 
ngs. . . . Indoor Bus Support Porcelain ... . Tree Insulators .. . . Lightning Arrester Porcelain 


+ 


Fy 
| 
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Mechanism 


BULLETIN 1065-A FULL VOLTAGE OIL-BREAK STARTERS FOR 110-550 VOLT MOTORS 


CRE SE Me av ate ee ae a ae el LS 
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FOR CLASS 1 GROUP D 
HAZARDOUS 


W: make a specialty of building motor con- 


trol equipment for operation in oil refineries, 
gasoline plants, paint and lacquer plants, and 
similar Class 1, Group D Hazardous Locations 
where highly inflammable volatile substances 
are manufactured, handled or used. 


Pictured on these pages are several forms of 
EC&M starters for the successful operation of 
both low and high voltage squirrel-cage 
motors. Each starter-mechanism is of sub- 
stantial construction for long periods of opera- 
tion without attention. Completely enclosed, 
only an occasional ‘‘opening up” for inspec- 
tion is required. 


Booklet 88 


LOCATIONS 


DROP-TANK—Full Voltage Type 
Booklet 88 


The Type EO Push Button is without equal 
for remote control of starters in explosive 
atmospheres and is also used by many plants 
for turning lighting circuits on and off in 
dangerous areas. It is compact, has heavy 
contacts of simple construction and can be 
used with or without oil. y 


Our nearby office will be glad to supply com- 
plete information. Specify by individual 
bulletin numbers or, for a complete set, ask 
for ‘Class 1, Group D Literature.”’ 


AIR-BREAK—Full Voltage Type 
Bulletin 1067-A 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79TH STREET 
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| PLANTE 
POSITIVE 


Detail of Plante posi- 
tive plate ribbed de- 

sign, with its coating 
| of active material. 











Gould research and Gould’s 
half century of battery experi- 
ence have developed many 
outstanding features in the 
Gould Plante. One is the one- 
piece, pure lead Plante positive 
wjth its unusually long life and 
freedom from plate fracture. 
Another is Gould dual suspen- 
sion and element support 
which provides a design to 
meet all operating conditions 





DUAL SUSPENSION 


A Plante plate with characteristic 
hooked projection providing ex- 
clusive dual suspension. 

















SINCE 1898...THE 





Write Dept. 123 for Catalog 1000 
on Gould Sealed-in-Glass Batteries 
for Stationary Applications. 
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encountered, without internal 
cell strains. 


The Gould Plante battery has 
the inherent characteristic of 
converting pure lead to active 
material as needed. The ribbed 
design of its positive plates ex- 
poses an unusually large active 
surface. Together these fac- 
tors permit a high discharge 
rate with flat voltage charac- 
teristics, and assure dependa- 
ble operation in standby and 
control services. 





BATTERY PICKED BY ENGINEERS 


‘i FOR EXCELLENCE IN STORAGE BATTERY PRODUCTION AT DEPEW PLANT bs 
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Simplicity and Efficiency 


8400 Balanced High Pressure is obtained by new 
applications of old, established, time-tried engineering 
principles. Balance is achieved by carefully counter- 
balancing parts and forces so that all unnecessary 
twists and strains are removed. A large percentage of 
the work required to operate the switch and establish 
full pressure is eliminated by the ingenious Limiting 
Sleeve. 


Counterbalanced push-pull blades wipe contact sur- 
faces clean at every operation. The locking toggle 
joint establishes pressure when nearly at dead center 
thus making pressure application almost effortless. 
Over-center position of the toggle positively locks 
blades into full pressure position. 


The switch structure is remarkably simple and em- 
ploys a minimum number of parts. Yet, its mechanical 
and electrical performance represents the maximum in 
high pressure efficiency and current carrying ability. 


All adjustments are made at the factory before 
shipment. Installation can be made quickly with a 
minimum of labor. '’8400” switch service is outstand- 
ing in dependability and freedom from maintenance 
requirements. 


Write for your copy of Bulletin 327 


Presse 


One piece terminal pad and contact 









jaws. 







Adjustable front contact spring 





establishes predetermined high 






pressures. 1 





Limiting sleeve holds jaws at 90% of 






full pressure — eliminates 90% of 






work and wear in re-establishing full 






pressure, 








Hard drawn electrolytic copper chan- 





nel blades. 






ombination hinge contact lim- 





iting sleeve and counterbalanc- ' 






ing spring holder and hood. 








Adjustable hinge contact spring 






establishes predetermined high 






pressures. 








ne piece terminal pad, current 






carrying bridge and hinge con- 
tacts. 









Locking toggle joint shown in 





locked, over-center position. 
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ew) > UTTLIE 
ek U-THROUGH STYLE IS STRONG, RIGID 


A relatively new type of construction for Secondary 
Racks, the Oliver U-Through Style combines extra 
strength and rigidity with the other advantages of Oliver 
llAg” x 1A" designs. Points are pressed in a U shape and firmly 

Slots 12 Gauge riveted in place through the panel, making a strong, 
Steel dependable construction. All corners are well rounded 
to prevent injury to the line. The Oliver Hot Dip Gal. 
vanizing process insures adequate protection. 


STYLES FOR ALL TYPES OF SERVICE 


Oliver U-Through Secondary Racks are made in light 
and heavy types, with extended or non-extended back, 
in sizes to meet all usual conditions. 















Back 
9 Gauge 
Steel 


YAIAITO 









cae 

i £3 

ee IME eT taper. es 
gic a gh tes GPa fo eae 





Our nearest representative will gladly give you full 
details about these and other Oliver Secondary Racks, 
as well as additional items of Oliver Pole Line Materials. 









as Brass 
3% Knee Hump 
Cotter Pin 










(ROM AND STEEL 


CORPORATION 









re ITH AND MURIEL STREETS - PITTSBURGH 3, PA. 
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MOLONEY Load Center Type UNIT SUBSTATIONS 


LLUSTRATED is a 1000 Kva Moloney Unit secondary air circuit breakers simplifies installa- 


Substation used in an industrial plant for tion and operation. 
load center power distribution. Transformer is Load Center type Unit Substations such as this 
Askarel-cooled permitting installation indoors are available with Air-cooled or Askarel-cooled 
without the expense of a fireproof vault. Locating transformers for indoor installation, and Oil- 
substation at center of load eliminates long runs cooled or Askarel-cooled transformers with 


weatherproof switchgear construction for out- 
door use. Unit Substations can be supplied with 
primary air circuit breakers, selector switches, 
load break switches, power fuses, metering 
incorporating primary switch, transformer and equipment, or any other desired features. 


MOLONEY ELECTRIC COMPANY - ST. LOUIS, U.S.A. 


Le FC A | E€ § eo rrge€s & 


of expensive secondary copper. Better regulation 
increases voltage at points of use, improving per- 
formance of equipment served. Unit construction 


heise. Wives oedeas aun 401 Doniphan Bldg. icseats  Bitets 5 16125 Grand River Drive New York, N. Y..............- $5 Liberty Street | 4 
Me MRA. sinctss cess 217 Whitehal1St., $ sss" *" 744 New Center Bldg. Omaha, Nebr............- 503 tenhomeed Bldg. 
Birmingham, Ala...... 1814 First Avenue, North ee Mich....... os par one — PTE, Direc cS rsbeccwxsnee 37 Oliver Bldg. | | 
Bluefield, W.Va..........200. 201 Union Street aca ae nh nents eee pe eee Bldg, Portland, Ore.......... 1233. N OW. 12th Avenue § | 
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OIL IS SERVICED IN A SINGLE PASS through the 
apparatus. Following the flow chart above, oil passes 
from pump to pre-filter—to heat exchanger—to heater 
—to spray chamber—to pump—to heat exchanger—to 
filter press—back to transformer or to storage. 

A CLOSED SYSTEM. In the Buckeye Process oil is 
treated at low temperature under high vacuum. No air 
comes in contact with oil during processing. 

A PORTABLE, COMPACT MACHINE Permits servic- 
ing of transformers in place without service interrup- 
tions. 

SIMPLE, AUTOMATIC OPERATION. | Only three con- 
nections are made—the inlet and outlet lines and 
power circuit. Temperatures and pressures are auto- 
matically controlled. 

CONTINUOUS PROCESS. Oil from transformer flows 
through Hydrovolifier is returned to transformer in a 
continuous circuit. 

LARGE CAPACITY. Three standard sizes—100 gal. 
per hr.—300 gal. per hr.—500 gal. per hr. 


Write for Hydrovolifier bulletin. 


BUCKEYE 


} LABORATORIES CORPORATION 


1965 E. 66th St. 
CLEVELAND 3, OHIO 
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In the past quarter century, there have been 8 
major porcelain improvements. Six of these have been 
exclusive Westinghouse developments : : : the seventh 
was a co-development. 

For buyers of porcelain, this is a convincing guaran- 
tee that they can count on Westinghouse Insulators 
for leadership in design, research and manufacture. 

The co-ordinated engineering which made possible 
these advances, is now at work on new projects. Feel 
free to co-ordinate these research facilities with your 
own porcelain problems and planning . . . and for por- 
tlain backed by the BEST in electrical engineering. 
ELECTRICAL 
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Westinghouse maintains 120 stocking points to 
assure delivery anywhere in the United States. 
Westinghouse Electric & Manufacturing Company, 
P.O. Box 868, Pittsburgh 30, Pa. — 


@ 


INSULATORS 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 





ANNUUNCING 


ELECTRICAL SPECIALTY COMPANY, 316 Eleventh Street, San Francisco 3, California 
INSULATION & WIRES, INC., 2127 Pine Street, St. Louis 3, Missouri 
INSULATION MANUFACTURERS CORPORATION, 565 Washington Blvd., Chicago 6, Illinois 
MICA INSULATOR COMPANY, 200 Varick Street, New York 14, New York 
NATIONAL ELECTRIC COIL COMPANY, Columbus 16, Ohio 
PREHLER ELECTRICAL INSULATION CO., 564 West Monroe Street, Chicago 6, Illinois 
WESTINGHOUSE ELECTRIC & MANUFACTURING CO., Trafford, Pa. 


Lj Essential to High Temperature Silicone Insulation 


Rapidly growing demands for [}-993 Silicone 
| Varnish are being filled from stocks of the 
ft above newly-appointed distributors. 


| Through these representative sources of sup- 
| ply, Dow Corning, first producer of Silicones, 
| is able to extend the application of this revolu- 
tionary insulating material—a heat curing, 
high temperature stable, moisture-proof sili- 
| cone varnish destined for an important place 
| in the new age of electrical machinery and 


equipment. 


| DOW CORNING CORPORATION 
| BOX $972, MIDLAND, MICHIGAN 
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JUST OFF THE PRESS—This new eight- Tt, 
page book on [-993 Silicone Var- 
nish is now available from any of the 
distributors listed above. Write for a 
copy. It will give you comprehensive 
technical information on this new insulating mate- 
rial and its applications. 
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Improved 
Type EDP Explosion-Proof Panelboards 


Complete with Circuit Breakers 
Lyalosion-Proof, Dust -Tight, Vayrortight, and Weatherynroof 


For hazardous locations where ordi- 
nary electrical equipment is unsafe 
because of the presence of explosive 
atmosphere or dust. Also suitable . 
where exposed to other dust, vapors 
or the weather. 














Compact, simplified design. Threaded 
flame-tight covers and joints. Trip 
free circuit breakers with padlocking 
lugs on external handles. 


Easily installed and inspected. Extra 
large cover opening for access to 
terminals. 3-inch through feed main 
hubs; 1 or 2-inch branch hubs. 


Sealed. Each circuit breaker is sealed 
from the main wiring chamber. Ex- 
ternal seals are unnecessary in the 
conduits. 


Solderless (pressure type) terminals for 
all field wiring. 


Main terminals for 2 or 3-wire single- 


Type EDP Panelboard-Size 2 
phase; 3 or 4-wire three-phase. 


yon 


Branches furnished with 1, 2 or 3-pole ‘ 
breakers; with or without solid Pid yt ena s, 
neutral. Circuit breakers 15 to 50 ee : Se OOP TA 
amperes. 4 je a Bs 
Bos ws 
Write for additional information to wr 


CROUSE-HINDS COMPANY 
SYRACUSE 1, N. Y.. U.S.A. 


Offices: Birmingham— Boston —Chicago— Cincinnati— Cleveland — Dallas — Denver — Detroit — Houston — Indianapolis—Kansas_ City 
los Angeles — Milwaukee — Minneapolis-—-New York — Philadelphia —Pittsburgh—San Francisco—Seattle—St. Louis — Washington 
Resident Product Engineers: Albany—Atlanta—Charlotte—New Orleans 


CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 
| GONDULETS * TRAFFIC SIGNALS -: AIRPORT LIGHTING - FLOODLIGHTS 
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a REDUCE SUBSTATION COSTS - AY 


Use Delta-Star specialized service — 
the result of thirty-five years’ experience 
in the design and fabrication of com- 
plete outdoor substations. 

No, we haven't found a method by which spe- 
cial stations can be completely manufactured and 
placed on the shelf awaiting your order; but we 
have evolved production methods for turning out 
“Tailored” stations quickly and economically. The 
Delta-Star system of handling minimizes the time 
required for layout work and detailing. Fabrication 
and galvanizing of steel structures is under full 
control in our own shops. Component parts for 
equipment are in stock ready for assembly. Com- 


PEP Gg 
x 


i 


wee 


es 


plete construction drawings are furnish- 
ed — making erection as easy as assem- 
bling a mechanical toy. 

For any voltage rating or any type of 
station just send us a diagram of the proposed 
installation and such pertinent information as 
ground space available, arrangement and height 
of circuits — we do the rest. You then devote your 
time to other problems — we will recommend the 
most economical type of station consistent with 
service requirements and location. 

If you haven't already purchased Delta-Star 
“Tailored” substations, we suggest trying our ser- 
vice on your next installation. We are sure you 
will be pleased with the results. 


BUY MORE WAR BONDS - KEEP THOSE YOU HAVE 


DELTA-STAR 


MAIN OFFICE AND FACTORY 
NEW YORK OFFICE 


2400 Block, 


140 Cedar Se, 


ati iat "i 
New York 6, N. ¥ 


Chicago 12 


ELECTRIC 
Oa 


ty CANADIAN ASSOCIATE 


DISTRICT KEPRESENTATIVES IN THE FOLLOWING CITIES 
Birmingham, Ala Indianapolis, Ind Pittsburgh, Penn 
Boston, Mass Kansas City, Mo 

tr Knosville, Tenn 
Wier tale mee 
Minneapolis, Minn 
New Orleans, La 
Omaha, Neb 
Philadelphia, Penn 


ee eee 

St. Louis, Mo 

Salt Lake City, Utah 
San Francisco, Cal 
Seattle, Wash 
Washington, D. ¢ 
Honolulu, Hawaii 


Dallas, Texas 
Paige ee 
ero to ee 


Canadian Line Materials Limited Toronto 13, Canada 
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Yes, you'll find there’s a lot of difference between 
Rome Synthinol and old-type building wire. 


This synthetic resin-covered wire is smaller in di- 
ameter, lighter in weight: it’s easier to pull, freer 
stripping: and it’s acid, alkali, moisture and oil- 


“Compare the bulk,”” resistant. 
says Romey Rome Synthinol saves time on the job because it’s 


a “fast worker.” Eight distinctive colors are stocked. 


oM BAR TO FINISHED 
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ANOTHER C. M. HALL 


If VM LL A 


Your Unswer is: 


B: AUSF heating, drying and baking are vitally important in the production 
finishing of most war materiel—it is not surprising that infra-red with its 
numerous advantages has received industrywide acceptance and approval. 
is not a cure-all. Like any other production process, it has 
aximum time-and-money-saving advantages Can only be obtained 
: every applicatron. Because Hall RADIAIR Ovens are engi- 
isic principle the User invariably benefits through new and 
ng cycles—improved methods of material handling—greater 
lity. The end point is always higher production at less cost. 
ple, not long ago a war, producer was faced with the job of drying 
rge quantities of miscellaneous parts ranging from plastic, 
ings, to “windshields” for 105 mm and 75 mm shells. 
simple automatic Spray Operation, plus ‘ 
n would answer the problem. Bur, there was 
1 has to be handled in a space not much larger 


iving room, with provisions made for a 3500 


problem one for the book. Read to the right 
Hall Productioneered application of infra-red solved the problem 


emember to CALL IN HALL on your next d 


g problem. You will not be ob! 


1035 EAST HANCOCK ST. 
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SOLVED 


PROBLEM: \W ith space at a premium, the job demanded 
enough flexibility in various heating cycles to permit the 
proper finishing of light as well as heavy gage materia! 
Production on some parts called for 43500 finished 
pieces per hour. 


ANSWER: The automatic spraying operation was made 
an in-line part of the overall oven layout. The materials 
handling system was designed to permit work to pass 
directly from spray booth into oven for three passes 
under infra-red radiant heating lamps. 


ADVANTAGES: Faster drying, finishing and prolonged 
curing cycles that answered every flexibility demand 
Variable control of lamp banks and conveyor speed 
gives a wide range of work time in the oven extending 
from 4 to 7 minutes. BECAUSE OF THIS LONGER 
WORK CYCLE IN| OVEN—OPERATING COST» 
ARE HELD AT ROCK BOTTOM. 


AFTER THE WAR, without alteration, this same 
unit will be paying dividends in the efficient, low 
cost enamel baking of sealed-beam headlamp hous- 
ings, headlamp shells, doors and other sheet meta! 
stampings. 

Learn what a Productioneered Hall RADIAIR 
Oven can save you in valuable finishing TIME— 
wartime minutes today—peacetime minutes 
tomorrow. 


DETROIT 7, MICHIGAN 
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TURBO-GENERATORS 
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Because this new Hendy Turbo- 
generator is simplifted, it is 
dependable and efficient. Not 
only have general characteris- 
tics been bettered, but individ- 

ual parts have also been improved — made simpler 
and more dependable through ingenious design. 


This is true of the set throughout. Turbine, reduc- 
tion gear, and generator —all were designed and 
built as matched units. And a// are built by Hendy, 
giving you complete power equipment from one 
responsible source. 


Here are just a few of the features of this set: an 
extremely accurate governor mechanism that 
reduces maintenance because it has no packing 
or stuffing boxes... easy accessibility to all parts 
subject to wear or replacement . .. neat, trim con- 
tours and reduced external piping, made possible 
by the placement of filters, strainers, and controls 
in protected locations. These, and the many other 
features of this turbo-generator, combine to make 
a smooth-running, dependable power plant for a 
wide variety of industrial applications. 
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DIESEL ENGINES 


62-1G-7 
BOSTON + BUFFALO + CHICAGO + CINCINNATI + CLEVELAND » DETROIT » NEW YORK + PHILADELPHIA + PITTSBURGH « SAN FRANCISCO « ST. LOUIS * WASHINGTON 
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Able to fly high or low, fast or slow—even reverse! 
— the helicopter of tomorrow will be ideally suited 
| for many post-war air services. Its ability to hover 
Pts in the air, back up, move sideways, descend or rise 
! vertically and land ina small area, will add many new 
| applications to the already great facilities of con- 
| ventional air transport. Deck operation, from sea- 
! going vessels, is one of these. 

Kellett has been logging hours of helicopter 
; flight . . . valuable experience which will be avail- 


able for a variety of future civilian uses. Right now 





















SERIES OF MESSAGES 


ied OVER ROOF-TOPS OR MASTHEADS! 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 





BY KELLETT AIRCRAFT CORPORATION »¢ 


all Kellett production is for our military forces. 
Later on, Kellett helicopter developments may be 
expected to expedite “‘flying without wings” over 
roof-tops and mastheads, over forests, plains and 


farmlands! 


INTERESTING FREE BOOKLET 
“Answering Some Helicopter Questions” brings 
you many interesting facts about the modern heli- 
copter and its present capabilities. Write to Kellett 
Aircraft Corp., Dept. E, Upper Darby (Phila.), 


Pennsylvania. 
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Cutaway view of 


Eur Complete fusion between stud and stud weld after 
etching with Nital. 
metal in ¥2 second... Saves time. Note complete fusion 


of stud to metal. 


gm No drilling holes or hand-welding bolts. 


Studs are pointed for accurate locating. 


EMF One operator can weld more than 
1000 studs per shift. Completely por- 


table. Also available as a production jig. 





NELSON 


3a Thousands of guns now being used in 


more than 500 shipyards and industrial EL ECTRIC ARC 


plants. 


STUD WELDERS 








For complete details, catalog and prices write: 


NELSON SPECIALTY | 
WELDING EQUIPMENT CORPORATION | 


Dept. EW, 440 Peralta Avenue, San Leandro, Calif. 


End-welding a stud to metal plate Eastern Representative: Camden Stud Welding Corp. 
Dept. 122, 1416 South 6th Street, Camden, N. J. 


padbe 
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ROEBLING 


PACEMAKER 
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PRODUCT AND SERVICE are the two 
most important factors in buying —and 
you get them both from this combina- 
tion. Your Roebling Electrical whole- 
saler is doing a great job, even with all 
the trials and tribulations of increased 
demand and limited supplies. Your 


LING 


Should to the keel / 


GIVE YOU THE BEST IN PRODUCTS AND SERVICE 


Roebling Field Engineer is qualified by 
‘*Know What’’, and ‘“‘Know How’’ to 
consult and advise on specialized prob- 
lems. 

You can always turn with confidence 
to your local Roebling Electrical Whole- 
saler. 


JOHN A. ROEBLING'S SONS COMPANY 


TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


ROEBLING WIRES AND CABLES 


WIRE ROPE AND STRAND «+ FITTINGS + SLINGS 


WIRE CLOTH AND NETTING + COLD ROLLED STRIP 
HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH STEELS + ROUND AND SHAPED WIRE + AIRCORD, 
SWAGED TERMINALS AND ASSEMBLIES + AERIAL WIRE ROPE SYSTEMS + SUSPENSION BRIDGES AND CABLES 


ELECTRICAL WIRES AND CABLES 








IN WIRE PRODUCTS 
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at ROWAY TO 
ANSMIYIYT pow EN 


Here is a way to transmit power 
through congested space and pensive. They have no exposed 
produce linear motion at adistant moving parts. They can do the 
point. It is with Lear Flexible Shaft | work of solid shafts, torque tubes, 
systems. These systems can pro- _ pulleys, linkages, sprockets, belts 
vide power to a space so small = and chains. 

that it would not permit the use 
of even the small Lear Actuator. 


Installation is easy and not ex- 


The days to come are going to 
bring a lot of difficult power- 
In these systems, a Lear Power rea ree 
Unit is mounted where space in all kinds of ee pr 
permits and Lear Flexible Shaft- ably Leor — —— systems 
ing carries the force to points will solve many . 
where motion is required. Here So we're telling you about them 
Lear Screw Jacks convert the now. If you're faced with  prob- 
spinning motion into a powerful lem such as we've indicated, 
thrust or pull. please let us know. Our engi 
. like neers are eager fo share their 
Lear Flexible Shafts are not like gn eae 
any you've seen before. They xperience 
reliably handle power rotat- 
ing either way. They're strong. 






£2747 
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LEAR, Ine 
orporated— Piqua, Ohio—formerly leor A 
or Avia, Inc 
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/ LINE CONVERSION 
/ WITH LAPP LINE POSTS 
is the fastest way to fortify your system.... 
/and uses least materials 


New or increased load demands frequently can most efficiently 
f be handled by conversion of existing lines to higher voltage. 
For this job, Lapp Line Posts are particularly suited. Using 
present sound poles and conductors, conversion to higher 
voltages can be accomplished with no more than new cross- 
arms and Lapp Line Posts. Nor need such construction be 
considered as an emergency temporary expedient. Such a line 
approaches the current ideal for a new line; and your Lapp 
Posts can be expected to give trouble-free service for a longer 
period of years than you ever got from conventional insulators. 
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EIGHT TIMES the signal strength in 


NOW.--© HALF the band width. ...with 





BAN 






Now available for the first time in practical, simpli- 
fied form—Single Side Band Power-Line Carrier: 


DOUBLES the number of channels available for 
carrier use. This is the answer to the ever-increasing 
problem of carrier-spectrum crowding which many 
users are experiencing. 


PROVIDES higher signal-to-noise ratio than any 
other system occupying double the channel width. 


ELIMINATES carrier heterodynes and corona modu- 
lation of carrier. 

Single Side Band has its principal applications in 
communication, telemetering, and load control, and 
for a combination of these functions. It is particularly 
advantageous where transmission is over long distances 


and where noise and interference conditions are bad. 
J-97090 





Westinghouse 


CARRI 
ENGINEERED ... BUILT... TESTED 
TO MATCH POWER-LINE STANDARDS 
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MPLITUDE MODULATION SINGLE SIDE BAND 
. Sania Sania 






























|. TRANSMITTED SIGNAL— no modu- 
lation present 

Carrier wave present in AM system— 

no signal at all in Single Side Band. 


2. AUDIO OR MODULATING WAVE 
Intelligence to be transmitted. 


3. COMPONENTS OF TRANSMITTED | : Easel 
SIGNAL— modulation present 


One side band only is transmitted in 
Single Side Band system, with ampli- 
tude equal to total amplitude of carrier 
and both side bands in AM system. 


4, LOCALLY GENERATED CARRIER 2 fe se CA aaah f\ Ht ra 
WAVE eg 

In Single Side Band system, carrier 
wave is generated at receiving end— 
not transmitted. As a result, very Ilcw 
power is required to produce equiva- 
lent of carrier wave received from 
other end in the AM system. 


| 
| 
| 
| 
| 
) 
| 
| 
| 
| 
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5. BAND WIDTH REQUIRED 


Single Side Band signals occupy half 
the band taken by AM. Reducing re- 
eiver band width eliminates half the 
accepted noise power. 


6. RESULTING SIGNAL RECEIVED 


Sum of incoming side band and locally ° 
generated carrier produces a signal in 
the Single Side Band system equiva- 
lent to the AM signal—but with four 
umes the power variations and half 
the noise, the equivalent of increasing 
‘the AM carrier power 8 times. 
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Disconnect underground cable cireuttst 


WITHOUT OPENING SUBWAY BOX Op 
BREAKING MOISTURE SFA\ 
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By using 
G&W TYPE "RA" 
SUBWAY 9iL 


SWITCHES 











Bulletin No. 743 
standard units 40) 
ampere; 600, 7,50) 
and 15,000 v 

Special units are 
made for higher cu: 
rents and voltages 
























5-way—-5 disconnects 


a G & W Type ’RA” oil switches materially reduce the length of 

a ; | i time required for restoring service in case of trouble, or for 

i? isolating a circuit to make changes. Disconnection of a circuit is 

accomplished by merely operating an external handle—without 
opening the tank er breaking the seal. 

Sectionalizing devices should be safe and reliable — they 

| should be simple in design and construction— they should be 

proved by several years experience under various conditions of 

Poet installation. They should ao fail to function properly even ROCKER ARM LINKS 

. . Self - aligning floating 

though they may not be operated over long periods of time. coinat Mae Gaeta 

G & W Type “RA” oil switches and multiple circuit subway oil cased in porcelain 

disconnects meet these requirements. Originated in 1928, they bushings which are in 

| have an excellent service record. They are simple and practical turn clamped between 

| 





—ordinarily consisting of only three elements... rockerarmlink  (? on Sa aoc onae 
assemblies, welded steel tanks and unit sealed cableheads. ae ane ae on a 
These elements can be arranged in many different forms. ary contacts. We OPAL 


Write us or our nearest representative for further data. pioneers of equip- 
ment for sound 
methods of under- 


cP 7a) Ua re 


7780 DANTE AVE., CHICAGO 19, ILL., U.S.A. distribution 


Also made in Canada by Powerlite Devices, Ltd., Toronto 


Potheads ... Boxes... Oil Fuse Cutouts... Oil Switches ... Multiple Circuit Disconnects 
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JUST PUSH A BUTTON... AND SCHRAMM 
COMPRESSORS GIVE A STEADY FLOW OF AIR! 


Yes — easily and quickly — a few 
minutes after you put Schramm Air 
Compressors on the job... you geta 
steady flow of air at the pressure you 
want it! 

Utilities use Schramm—not only 
for general field service—but in the 
steam plants, generating stations, 
repair shops. 

Schramm Compressors are com- 
pact, light-weight, and available in 
any truck or trailer-type mounting. 

Check these under-the-hood fea- 


La 
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1 Completely watercooled to provide 
ideal performance in winter as 
well as summer. 

2 Main Bearings for every cylinder. 

3 Mechanical Intake Valve. 

4 More Cylinders and lighter parts. 

5 Forced feed lubrication. 


Details of Schramm Compressors, 
and the advantages they offer, are 
contained in a new, fully illustrated 
booklet—yours for the asking. Write 
today for your free copy of Bulletin 
PUB-44. 


THE COMPRESSOR PEOPLE 
Ve WEST CHESTER 
‘*’* PENNSYLVANIA 
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KEEP YOUR TURBINES S#447-ACAMW/VG 
WITH THE NEW SHELL CLEANING PROCEDURE 










, “fs? , , ° . . . 
It's open-and-shut —no if’s, and’s, or but’s ... ough cleaning, increased oil life, less frequent Send 
Add clean oil to dirty oil and vou get— shutdowns, better over-all operation. for this 
has rad ; ; a a , booklet 
dirty oil The procedure is simple, foolproof... first a 
Add clean oil to a lubricating system that’s solvent cleaner—Shell Turbo Cleaner. This —* 
ontaminated with sludge, rust, metal chips dissolves the products of oil deterioration, 
ndother foreign matter and you get -dirty oil. helps remove contaminants. Every turbine owner and operatort 
? ¢ : 7 EF : ue should have a copy of the Shell 
Either way, you lose. Phen, a displacement oil with final draining ‘Turbine Cleaning Manual. It tells 
cis ‘ ‘ 4A the use ] ] Tor » r how—simply and clearly—to keep 
In fact, unless the system is thoroughly to wash away the used Shell Turbo Cleaner 


turbines clean and sweet-running,. 


’ ; ° } lete cle oO 
clean. vou're throwing away good dollars to msure complete cleaning. 






> 


every time you install a new oil charge. Phone, wire or write Shell Oil Company, 
The new Shell Turbine Cleaning Proce- Inc., 50 W. 50th St., New York 20, N. Y. 
dure saves time and money; it assures thor- or 100 Bush Street, San Francisco 6, Calif. 






SHELL TURBO OIL 
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KEEP YOUR TURBINES S#447-AWMWIWE 


os mucnss! 


«+ @ batch of oil thoroughly 


conteminated due to the 


euto-catalytic nature of oil de- 
terioration. 


WITH THE NEW SHELL CLEANING PROCEDURE 


It's open-and-shut —no if’s, and’s, or but’s .. . 

Add clean oil to dirty oil and you get 
dirty oil 

Add clean oil to a lubricating system that’s 
contaminated with sludge, rust, metal chips 
nd otherforeign matter and you get dirty oil. 
Either way, you lose. 

In fact, unless the system is thoroughly 
clean, you're throwing away good dollars 
every time you install a new oil charge. 

The new Shell Turbine Cleaning Proce- 


dure saves time and money; it assures thor- 





ough cleaning, increased oil life, less frequent 


shutdowns. better over-all operation 
s 


The procedure is simple, foolproof. ... first a 
solvent cleaner—Shell Turbo Cleaner. This 
dissolves the products of oi! deterioration, 


helps remove contaminants. 


Then, a displacement oil with final draining 
to wash awav the used Shell Turbo Cleaner 
; 


to insure COmpicte cleaning. 


Phone. wire or write Shell Oil Company, 
Inc., 50 W. 50th St., New York 20, N. Y. 


or 100 Bush Street, San Francisco 6, Calif. 


TURBO OIL 


Send 
for this 
booklet 
now! 





Every turbine owner and operator4 
should have a copy of the Shell 


‘Turbine Cleaning Manual. It tells 


how—simply and clearly—to keep 


turbines clean and sweet-running, 

























Back of the design of every switchgear unit 
built by Roller-Smith are 4 fundamentals that we 
believe are vital. They are: 

tety to operator and equipment 
plicity of operation 


lity in service 


4, Ease of Maintenance 


Roller-Smith Metal-Clad Switchgear is tailored to 
meet the conditions of each particular application. 


As a result of this policy new features are constantly 


Roller-Smith Benchboard controlling 4 kv, 12 kv and 23 kev switch. 
gear consisting of tie line, transformer bank and feeder circuits 
93 a-c and d-c switchboard instruments and 36 rotary switches alw 
built by Roller-Smith. 


being added to the many time-proved standard 
features which include: molded bus insulation; full- 
floating self-aligning secondary contacts; high pres- 
sure self-aligning finger-type primary disconnects; 


individual enclosures, Bakelite isolated. 


Before specifying any type of switchgear it will pay 
you to become acquainted with what Roller-Smith 


can offer. Let us furnish complete information. 


pa ee STANDARD AND PRECISION ELECTRICAL INSTRUMENTS + AIRCRAFT INSTRUMENTS » SWITCHGEAR © 
eae ee AIR AND OIL CIRCUIT BREAKERS + ROTARY SWITCHES + RELAYS + PRECISION BALANCES: 
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ILLUMINATING DIVISION 
Incondescent 
Mercury Lighting Equipment 
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in designing stores, offices, schools 
and public buildings... 


lighting is no longer a comparative afterthought. 
It is an integral part of the design and construc- 
tion, and—in the case of Miller Fluorescent Trof- 
fer Lighting Systems—is a definite structural aid! 


For instance, it is no longer necessary to block 
in a ceiling and then waste expensive hours cut- 
ting, adjusting and readjusting until the fixtures 
fit and hang as intended. 


Instead,. Miller Fluorescent Troffer Lighting 
Systems hang directly from the structural ceiling 
—and the false ceiling, which is hung from the 
lighting system, can be quickly filled in. 


This patented Miller Bracket makes it possible: 





se 


Miller Bracket for 
wood-frame ceilings. 


Miller Bracket for 
metal-frame ceilings. 


THE MILLER COMPANY «¢ MERIDEN, CONNECTICUT 





OIL GOODS DIVISION 
Domestic Oil Burners 
ond Liquid Fue! Devices 


WAR CONTRACTS DIVISION 


Wer Moterie! 


ROLLING MILL DIVISION 
Phosphor Bronze ond Bross 
in Sheets, Strips and Rolls 


March 3, 


ane 


Other structural aids include: Reduction of 50 to 
75% in needed supports from structural ceiling 
... outlet movement minimized or eliminated... 
conduit and conduit fitting costs reduced up to 
80° ... wiring costs reduced up to 50°. And they 
all combine to make Miller Fluorescent Lighting 
Systems the most practicable to install. 


And the most flexible for esthetic design and 
functional planning! 


Miller Troffers fit the picture as single units or 
in blocks, geometric patterns and even as light 
strips “by the mile.”’ Their wide range of plastic 
and glass lenses, plates, and metal or plastic 
grilles harmonize with any type interior. 


In fact, so versatile are Miller Fluorescent Trof- 
fer Lighting Systems that they suggest themes 
around which entire interiors may be planned. 


So call a Miller Representative (they're in prin- 
cipal cities) and see how our 100 years experience 
with all proven light sources can serve you! 
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But RCA Emergency Radio can fly 
through the air with the greatest of 
ease — and get your nearest trouble 
truck on the job 


\ WELL-PLANNED 2-way radio system for emer- 


gency communications is the answer to 


many electric light and power company problems 


directly important to public safety and service. 


When your wires go down by storm, ice, 
flood or fire, an RCA 2-Way Radio System can 
he of enormous assistance in quick restoration 
of service—quick elimination of hazards from 


broken or grounded wires and cables. 


Resolve that RCA 2-Way Radio will be a must 
in your postwar program. Make your plans now. 


RCA engineers will gladly help you. 


AM or FM—RCA makes both. 


BUY MORE WAR BONDS 
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THE WAR... 


YOUR ELEVATORS... 


7. On flat-tops, battleships, and cruisers, Otis 
precision-built elevators have been and are 
today serving the United States Navy on the 
seven seas. From our experience in providing 
this equipment have come marked improve- 
ments in design, new manufacturing tech- 
niques, and a store of knowledge destined to 
provide still further improvements in Otis 
Elevators after the war. 


5. So, keep your eyes on Otis. In the days 
ahead, this company, through the continued 
use of advanced methods and new skills, 
will, as in the past, be ready to assure you 
of the last word in efficient and ecoromical 
vertical transportation. 


AND YOUR EYES 


2 « Today, therefore, when planning the mod- 
ernization of your present equipment, give 
particular consideration to Otis Elevators. This 
company, with 244 offices throughout the 
United States, is in a position now to co- 
operate with you in the preparation of plans 


and surveys. 
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The accumulated experience of 35 years of four-wheel-drive leadership is embodied in this FWD Model 


HAR... a truck endorsed by owners, in just four years, to the extent of 50 million dollars in purchases. 


WwW aTUIUN 


A Handsome Line of Truly Great Sucks that 


HAUL LONGER FOR LESS 


Like all FWDs in the complete range from 212 to 
15-ton trucks, the FWD model HAR commands the 
respect of all who know quality. Its fine appear- 
ance speaks for superior power, ruggedness, per- 
formance without waste, and ability to HAUL 
LONGER FOR LESS! 

Figure less depreciation, more years, more mile- 
age for FWDs. Figure less upkeep and operating 
costs. Balanced weight distribution and the four- 
wheel-drive principle reduce driving strain 50% 


on each axle. Figure less tire cost ... equalized 
power distribution and balanced load on all four 
wheels prevent the slips, skids, slues and scuffs 
that tear down tires. Figure less fuel cost... 
88.2% of engine power goes to move payloads... - 
with power in all four wheels. Figure less cost- 
per-ton-mile ... wide range of gear ratios and 
FWD traction on all wheels permit more speed 
on hills, curves and tough roads. * Figure 
FWDs in the future, too, to haul longer for less. 


THE FOUR WHEEL DRIVE AUTO CO., Clintonville, Wis. (niin Ostene 


A LIMITED NUMBER OF FWDs AVAILABLE THIS YEAR. Phone, wire or write us, or see the nearest authorized FWD dealer for priority data, 


FWD trucks are the first choice of more 
than 150 public utilities for line construc- 
tion and maintenance. 


This FWD has a successful service record 
on duty with Los Angeles Bureau of 
Power & Light. 
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THE ORIGINAL EXCLUSIVE BUILDERS 


* FOUR-wueeL-pRwve THU 
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YOUR ELEVATORS... 


7, On flat-tops, battleships, and cruisers, Otis 
precision-built elevators have been and are 
today serving the United States Navy on the 
seven seas. From our experience in providing 
this equipment have come marked improve- 
ments in design, new manufacturing tech- 
niques, and a store of knowledge destined to 
provide still further improvements in Otis 
Elevators after the war. 


35. So, keep your eyes on Otis. In the days 
ahead, this company, through the continued 
use of advanced methods and new skills, 
will, as in the past, be ready to assure you 
of the last word in efficient and economical 
vertical transportation. 


AND YOUR EYES 


2. Today, therefore, when planning the mod- 
ernization of your present equipment, give 
particular consideration to Otis Elevators. This 
company, with 244 offices throughout the 
United States, is in a position now to co- 
operate with you 1n the preparation of plans 
and surveys. 
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The accumulated experience of 35 years of four-wheel-drive leadership is embodied in this FWD Model 
HAR ...a truck endorsed by owners, in just four years, to the extent of 50 million dollars in purchases. 


Wuwt ATEN 
A Handsome Line of Truly Greal Sucks that 


HAUL LONGER FOR LESS 


Like all FWDs in the complete range from 212 to 
15-ton trucks, the FWD model HAR commands the 
respect of all who know quality. Its fine appear- 
ance speaks for superior power, ruggedness, per- 
formance without waste, and ability to HAUL 
LONGER FOR LESS! 

Figure less depreciation, more years, more mile- 
age for FWDs. Figure less upkeep and operating 
costs. Balanced weight distribution and the four- 
wheel-drive principle reduce driving strain 50% 


on each axle. Figure less tire cost . . . equalized 
power distribution and balanced load on all four 
wheels prevent the slips, skids, slues and scuffs 
that tear down tires. Figure less fuel cost... 
88.2% of engine power goes to move payloads .. - 
with power in all four wheels. Figure less cost- 
per-ton-mile . . . wide range of gear ratios and 
FWD traction on all wheels permit more speed 
on hills, curves and tough roads. * Figure 
FWDs in the future, too, to haul longer for less. 


THE FOUR WHEEL DRIVE AUTO CO., Clintonville, Wis. Gniee. Osten 


A LIMITED NUMBER OF FWDs AVAILABLE THIS YEAR. Phone, wire or write us, or see the nearest authorized FWD dealer for priority data. 


FWD trucks are the first choice of more 
than 150 public utilities for line construc- 
tion and maintenance. 


This FWD has a successful service record 
on duty with Los Angeles Bureau of 
Power & Light. 
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HE enviable engineering tradition on which the 

foundation of the North American Philips Com- 
pany, Inc., rests, is reflected in the superior quality 
and performance of electronic tubes bearing the 
NORELCO stamp. Contributing to the long life and 
uniform characteristics of these tubes are many exclu- 
sive manufacturing techniques and inspection methods 
developed over a long period. 

Among the types we now manufacture—some of 
which are illustrated—are a number of special-pur- 
pose, cathode-ray and transmitting tubes for high and 
ultra-high frequency applications, r-f and a-f power 
amplifier tubes, and low- and high-power rectifiers. Al- 
though all the tubes we produce now go to the armed 
forces, we invite inquiries from prospective users. A 
list of the tube types we are especially equipped to 
produce will be sent on request. 


— OF WIDE APPLICATION 








In the North American Philips Company, there is 
gathered together a team of outstanding electronic 
engineers, coached by a group with world-wide ex- 
perience resulting from fifty years of research and 
development in the electrical field. This new combi- 
nation of technical talent has at its command many 
exclusive processes that insure electronic devices of 
the highest precision and quality. Today, North 
American Philips works for a United Nations Victory; 
tomorrow, its aim will be to serve industry. 


zgsd 


OTHER PRODUCTS: In addition to the electronic tubes 
mentioned above we make Quartz Oscillator Plates; 
Searchray (X-ray) Apparatus, X-ray Diffraction Appara- 
tus; Medical X-ray Equipment, Tubes and Accessories; 
Tungsten and Molybdenum products; Fine Wire; 
Diamond Dies. 


When in New York, be sure to visit our Industrial 
Electronics Showroom, 
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NORTH AMERICAN PHILIPS COMPANY, INC. 


Dept. G-3, 100 East 42nd Street, New York 17, N. Y. 


Factories in Dobbs Ferry, N. Y.; Mount Vernon, N. Y. (Metalix Division); Lewiston, Maine (Eimet Division) 
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Single- - Dhase DISTRIBUTION TRANS 


provide a combination of 
superior characteristics ..- 














"Thousands of Wagner transformers are winning their “service 
stripes” under the heavy stress of present wartime loads. Wagner 
transformers have a fine reputation for being able to stand up in 
service—and there are many reasons, too many to list in the space 
limitations of a single advertising message. 


The features listed below are but a few of many reasons why 
Wagner transformers stay on the job under the severe operating 
conditions to be encountered today. 
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1 Tap-changers are mounted on fully-seasoned, vacuum-dried, oil-treated maple 
supports—to provide high dielectric and mechanical] strength with proper alignment. 
2 Top and bottom endplates and associated parts are made up of fabricated struc- t 
tural steel forms rigidly bolted together. All nuts are locked in place by means of 
pal-nuts or other approved shakeproof devices. 
3 Coil-clamps of oil-treated maple effectively clamp the coils and prevent distortion 
under operating conditions. 
4 High-voltage single-division coils are separated from each other by insulating 
washers. 


5 Taps are brought out in the middle of the winding where they offer no real problem 
as far as weakening coils and causing breakdowns. 
6 Tap-leads are grouped together and carried thru insulating tubes to the 
terminal-board or tap-changer. This procedure mechanically supports the leads 
in the space necessary for proper electrical clearances. 
7 Barriers of heavy pressboard between the two legs of the windings prevent flashover, 
8 The element is securely braced against horizontal and vertical shifting. The lower 
clamping members are extended to the dimensions of the tank; the top members 
are anchored to the tank walls. 
Low-voltage cylindrical-type coils are amply provided with oil-ducts passing | 
through their entire length, assuring effective cooling throughout the winding. ' 
An insulating cylinder supplemented by an oil-duct on each side provides insu- 
lation between the high-voltage and the low-voltage coils. 
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TRANSFORMERS THESE 29 SALES AND SERVICE BRANCHES ARE READY TO SERVE YOU 


ee es For complete information on Wagner distribution transformers (or other types of Wagner 
serving industry. transformers such as power, air-cooled, substation, rural-line, etc.) write to the address below 
or to the nearest of these 29 branches manned by trained field engineers 

Other WAGNER PRODUCTS: who are ready to help you solve your transformer problems: 
AIR BRAKES ATLANTA 3 « BALTIMORE 18 « BOSTON 15 » BUFFALO 8 » CHICAGO 16 «.CINCINNATI 10 
BRAKE LINING CLEVELAND 15 © DALLAS 1 » DENVER 2 » DETROIT 2 » HOUSTON 2 « INDIANAPOLIS 4 
. KANSAS CITY 8 « LOS ANGELES 15 * MEMPHIS 3 © MILWAUKEE 2 « MINNEAPOLIS 4 
HYDRAULIC BRAKES NEW YORK 7 » OMAHA 2 + PHILADELPHIA 8 « PITTSBURGH 13 * PORTLAND 9 « ST.LOUIS 3 
INDUSTRIAL BRAKES SALT LAKE CITY 1*SAN FRANCISCO 3 «SEATTLE 4 # SYRACUSE 2«TULSA 3* WASHINGTON 5 

INDUSTRIAL 


WaégnerElectric @rporation — | 


TACHOGRAPH 
(Recording Speedometer) 
ESTABLISHED 18691 
6456 Plymouth Avenue, St. Louis 14, eae U. + ee: e 


ELECTRIC MOTORS 
ELECTRICAL AND AUTOMOTIVE erat Te 
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Every Westinghouse Fluorescent Lamp is a triumph of tireless a, 
research, skilled engineering and manufacturing know-how. Long life, oe 
unvarving efficiency and end-to-end brightness are literally built into every 


lamp carrying the famous Westinghouse trade mark. 


Rigid control of raw products guarantees the utmost in quality material used. 


An example of this meticulous care can be demonstrated by the system of 

~ 
acid-washing, mixing and blending by which the phosphor powder is purified. 
Foreign matter is removed to a degree that not one part in a million 


remains to affect the light output. 


This is matched by a precision of assembly technique which assures the 
uniformity of every Fluorescent Lamp Westinghouse makes. For instance, 
standards are so exact that no lamp varies more than 47/1000ths 


of an inch in length. 
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“Quality Control” means a long and useful life for every Westinghouse 


ney 





Fluorescent Lamp. And naturally means that you can recommend with 
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complete confidence every lamp marked “Westinghouse.” Westinghouse 


Electric & Manufacturing Co.. Bloomfield. N. J. 
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OFFICES EVERYWHERE 


Westinghous 


MAZDA LAMPS FOR SEE -ABILITY 
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——— Pioneers in Cable Engineering -__——-¢ 











Armoring Kerite High Voltage 
Submarine Power Cable, 1945 


THE KERITE Wike x éxsre COMPANY [NC 


NEW YORK CHICAGO SAN FRANCISCO 


——- Pioneers in Cable Engineering -—————- #8 


March 3, 1945 @® ELECTRICAL WORLD 








AMERICA WANTS COMPETITION 


Only American Initiative Can Preserve It in World Trade 





MERICANS generally agree upon what constitutes 
a desirable pattern of international economic rela- 
tionships. We want an expanding world trade, with 

inimum recourse to government-imposed trade barriers 
nd discriminatory trading arrangements, and offering 
mple scope for competitive private enterprise. Because 
hey are necessary to such trade, we want also stability 
f exchange rates, and national currencies that are mutu- 
y convertible at least for the settlement of current 
ounts. We want, too, arrangements to facilitate long- 
rm capital loans with security to the lender and advan- 
age to the borrower. 


Few other nations subscribe to these aims with en- 
husiastic conviction. Some reject them flatly as imprac- 
ical under the conditions likely to prevail during the 
stwar period, or achievable only at prohibitive cost to 
heir domestic economies. 


Unless, therefore, we can formulate a practical and 

omprehensive program to carry out our aims, and con- 
ince other nations that we will take a sustained and re- 
ponsible part in making it effective, the international 
ade of the world surely will be conducted under a sys- 
em of exchange controls, bilateral agreements, cartel 
bargains, import quotas, and direct government purchas- 
ng arrangements that are the very antithesis of the com- 
netitive system that we favor. 


To agree upon a concrete American program, and to 
onvince other nations that it is to their advantage as 
ell as ours to accept it, is a major task of economic 
siatesmanship. It entails reversing a trend which has 
persisted since World War I, and which has been intensi- 
fed during the depression years of the nineteen-thirties 
and by the exigencies of World War II. 
Clearly, that is not a task to be assumed lightly. We can 
hope to be successful only if (1) we have a deep convic- 
tion that what we seek is fundamentally important to the 
American interest, and (2) if we will take pains to under- 
sand why other nations fear that such a program may 
jeopardize their interests, and then make whatever ac- 
commodations may be necessary to resolve their doubts. 
An expansive foreign trade policy has been advocated 
so vigorously and repeatedly in America recently that 
The Economist (of London) comments wryly upon what 
it terms the ironic circumstance that “the acceptance of 
the principles of free trade by the more literate (Ameri- 
can) public should come at a time when the doctrines in 
their simplest nineteenth-century form have been pretty 
generally emasculated in fact and repudiated in principle 
by the rest of the world”. 
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Why are we opposed to managed world trade, and for 
competitive world trade? 

























First, we are against rigged and managed interna- 
tonal markets because we know that successful partici- 






pation necessitates a comparable degree of control over 
the domestic economy as well. There is little debate of 
this fact, and those nations which accept a managed ex- 
ternal trade as a necessary protective measure are gen- 
erally willing to pay the price in internal regimenta- 
tion. We are not. For us to do that would be as alien to 
our genius as it is repugnant to our conviction. 

Second, we believe that the United States will be able 
to compete successfully in world markets, even though 
we have, and intend to maintain, wage scales far higher 
than those of the nations whose competition we must 
meet. 

There is impressive evidence to substantiate the sound- 
ness of this conviction: 


1. Wage scales, of themselves, do not determine the 
competitive position. They are meaningful only 
when translated into labor costs, by dividing wage 
rates by units produced. A recent War Production 
Board study shows that in manufacturing industries 
generally, during the period immediately before the 
present war, production per man hour in the United 
States exceeded that in the United Kingdom, Ger- 
many and Soviet Russia by a ratio of more than 
2% to 1, and that of Japan by more than 4 to 1. 
When comparison is made with available wage data, 
it appears that our labor costs are generally on a com- 
petitive plane. 


2. Perhaps the best evidence of our ability to com- 
pete in export markets is the record of our demon- 
strated capacity to do so in the past. During the entire 
period between World Wars I and II, the United 
States consistently commanded a greater share of 
the world’s export trade than any other nation, 
although the United Kingdom took a larger percentage 
of world imports. 


3. We have been particularly successful in world 
trade competition in the export of machinery, vehicles, 
a variety of manufactured specialties, and certain 
agricultural products. Except in the last-named field, 
there is every evidence that we enjoy genuine com- 
petitive advantage over other nations, and this advan- 
tage will have been increased rather than diminished 
by developments during the Second World War. It is 
noteworthy that the goods in which we have been 
able to compete most successfully have generally been 
the products of our high wage industries rather than 
those in which low wages have prevailed. 


* * * 


It is clear that, on a price basis, we shall be able to 
compete successfully in postwar markets in numerous 
lines. It is equally clear that such an opportunity is by 
no means of negligible importance to our own economy 
as a whole. During the years in which the censuses 
were taken between 1909 and 1939, our exports amounted 
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to from 7 to 16 per cent of our entire production of movable 
goods. In the year 1938 our exports in each of the 
following lines accounted for more than 10 per cent of 
total domestic production of the particular product. 

(The figures in parenthesis are the percentages of total 
production exported.) 

CRUDE MATERIALS: Phosphate rock (51.5), cot- 
ton (30.5), tobacco (29.4). 


FOODSTUFFS AND BEVERAGES: Linseed (49.4), 
dried fruits (36.2), canned sardines (29.4), rice (21.0), 
fresh pears (15.9), canned salmon (13.8), canned as- 
paragus (13.2), canned fruits (13.0), wheat (12.2), 
lard (11.7). 


SEMI-MANUFACTURES AND FINISHED MAN- 
UFACTURES: Refined copper (53.1), paraffin wax 
(46.3), gum turpentine (42.6), carbon black (40.8), 
gum rosin (38.0), borax (35.9), crude sulphur (35.6), 
aircraft and parts (26.8), office appliances (22.3), 
carbons and electrodes (21.8), printing and bookbind- 
ing machinery (18.2), agricultural implements and 
machinery (17.0), biologic pharmaceuticals (15.3), in- 
dustrial machinery (14.4), dental instruments and 
supplies (14.3), automobiles (14.1), benzol (13.3), goat 
and kid upper leather (12.8), refined lead (12.0), radio 
apparatus (11.8), caustic soda (11.4), refined mineral 
oils (10.6). 

It is of major concern to all engaged in these lines of 
activity and in many others that foreign markets be not 
closed to us. It is particularly to our interest to have 
export outlets for our war-expanded capital goods and 
equipment industries. Since we undertook an important 
percentage of such expansion in order to furnish muni- 
tions to our Allies, it is reasonable to ask their coopera- 
tion in cushioning what inevitably must be a drastic 
readjustment here. The case is strengthened by the fact 
that the postwar world will desperately nee the equip- 
ment items that we, alone, can supply. 


But our demonstrated ability to compete on a price 
basis will not, of itself, assure'us of foreign market outlets. 
Transportation costs, quality of product, marketing skill, 
technical and repair service —all are basically important. 
Still more important are non-discriminatory open mar- 
kets and the command of dollar exchange by prospective 
purchasers. Our export potentials will surely be cramped 
in a world organized on the basis of bilateral deals and 
exchange controls. The availability of dollar exchange 
must depend upon the level of American imports and 
the volume of American capital loans. 


* * * 


How are we to explain the skepticism of other nations 
toward an order which to us seems so clearly to represent 
not only our interest but the long-range interest of the 
world as well? 


Soviet Russia, of course, is committed to conducting 
its external trade through its central government. But 
what of the United Kingdom? Why are there so many 
British voices that counsel the abandonment of what has 
been Britain’s traditional position for more than a cen- 
tury? If we can understand that, we shall understand 
the dissent from our position of most nations whose 
economic positions have weakened and whose fiscal prob- 
lems have multiplied during the two World Wars and 
the ill-starred period between them. 


Essentially, their case is this: 


Partly, they were forced into managed external tr, 
policies by the Axis self-sufficiency programs,’ adop 
in preparation for aggressive war. That can be correc 
only by crushing the Axis, and by establishing a wo; 
security system that will make self-sufficiency aq | 
compelling need. 


But primarily, the reluctance of peaceably incliy, 
nations to forego restrictive controls over postwar fore; 
trade stems from a deep-seated fear that is even mo 
difficult to resolve. They fear, on the basis of past ¢ 
perience, that their efforts to meet payment balano 
arising from normal foreign trade would force a deflat 
of their internal economies, affecting prices, credit, wag 
and finally employment. Faced with the choice, as th 
see it, between making adjustments in foreign trade 
in their domestic economies, they lean toward the form 
as, at worst, the lesser of two evils. 


w * * 


Since the kind of world trade system we seek is 4 


nations believe are legitimate fears with respect to the 
domestic economies. 


But at least two major steps toward resolving suc 
doubts can be taken upon our own initiative withoy 
recourse to the intricate process of international nego 
tiation. 

One is the rational overhauling of our tariff systen 
to provide other nations with increased opportunity ¢ 
export to us. We can, and should, do this in a way tha 
avoids undue cost to any segment of our economy. 


The other, and probably the greatest contribution w 
can make toward winning a reluctant world to our poin 
of view, will be to offer ample and convincing evidence 
that we are ready and able to provide a high level of 
employment in the United States. If we can do that, the 
rest of the world will wish to expose itself to our in- 
fluence rather than to insulate against it, since prosperity 
here is the greatest single contributing factor to world- 
wide prosperity. 

Balance of payment problems are minimized in a 
world of thriving trade. Britain would have little reason 
to resort to exchange controls if the total of postwar 
world imports and exports reaches an 80 billion dollar 
level. She may well be in a desperate plight if it should 
revert to the 1935 level of 40 billions. 


* & ® 


The United States wants a world in which private 
enterprise and competition play a major role. To obtain 
such a world will require a wiser, more understanding 
and firmer world leadership than this nation, or perhaps 
any nation, ever has exerted heretofore. 
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G. I. Education 


THE G. I. BILL OF RIGHTS will be our 
greatest. experiment in mass education for 
peaceful pursuits. While conceived as an aid 
to the veteran it can just as easily be a liability. 
It depends so much upon the manner in which 
we maintain the integrity of .our educational 
requirements. 

Educators fairly generally insist that 
while there might be some relaxing of entrance 
requirements for veterans there should be no 
lowering of passing requirements. The only 
question is whether they will be able to maintain 
that position or will succumb to pressure that 
they be lenient with the boys. 

These young service men are not going to be 
satisfied with an easy two or three years. because 
most of them will realize that they have already 
lost some very valuable time and will have to be 
competing with youngsters coming up behind 
them. They are going to college to prepare for 
an occupation and, unless we are entirely wrong, 
they will not want to lose much time. 

For that reason the veteran crop of under- 
gratuates should be a very serious lot and much 
more demanding of their professors than a 
normal group of college boys. If there are 
several men in a class who cannot keep up with 
the pace, we believe it will be found that the 
class will refuse to be slowed down. What to do 
with the slow ones is going to be a problem. 

lo be lenient with men who haven't the 
capacity to learn isn’t the answer. In fact. such 
leniency might spoil what would otherwise be a 


good mechanic. 


ey 


After these men are graduated they have to 
face the hardest test of all—a job. Because they 
are veterans they will have little trouble getting 
a job, but holding it or advancing is something 
else. That is when the quality of the education 
will show up. That is when the veteran to whom 
leniency was shown in his post-service education 
will discover that what appeared to be kindness 
was in reality a disservice. 

Employers are not going to be able to upgrade 
men who haven't the qualifications, vet if it is 
found that servicemen who had the G. I. educa- 
tion are not getting ahead as fast as others there 
is bound to be an unfavorable reaction against 
the employers. Moreover, when these men come 
out of the universities industry and business 
will be expected to absorb all who want to go 
that way. And business and industry will be 
found eager to do their part in helping these 
fellows to get started. Are business and industry 
going to have to do the weeding out that should 
have been done in the colleges? 

It seems to us that now is the time for em- 
ployer groups and educator groups to explore 
the matter together. Industry needs these men as 
soon as it can get them but not badly enough to 
want them with a half-baked education. 

We shall be dealing with the future lives of 
men who fought for their country. Let us be 
sure that this great experiment with their future 
works to their advantage. Let education and 
business together work out now as many of the 
bugs as they can foresee. It is too much of a 


responsibility for either to assume alone. 
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High Frequency Heating and the 
Power Sales Engineer 


Importance of analyzing working conditions of heating apparctus 


before selecting equipment for industrial applications—Methods of 


determining frequencies and other elements of the problem of securing 


optimum results in this fast-developing field 


L. M. DURYEE,” Connecticut Light & Power Co., Waterbury, Conn. 
SS , 


THE UTILITY has a greater stake in 
the development of high frequency 
heating than any other group con- 
nected with it. The market for the 
sale of industrial power by means of 
this kind of heating after the war will 
present an excellent opportunity for 
the power sales engineer to replace 
lost business, as war production ends, 
with new industrial loads on a rela- 
tively large scale. Such an opportu- 
nity entails definite responsibilities. 
The power engineer must prepare 
himself at the earliest possible mo- 
ment to take the leadership: (1) in 
analyzing industrial applications, (2) 
in recommending suitable equipment 
to his customers, and (3) in following 
up these installations to insure that 
every device in the plants in his area 
efficiently and economically performs 
the jobs for which it is suited. In 
short, he must become a proficient 
consultant of recognized ability in the 
field of induction and dielectric heat- 
ing if he is properly to develop this 
important post-war market. 

Much has been written on the sub- 
ject of high frequency heating. Few 
if any authors, however, have ap- 
proached the field from the specific 
view point of the power sales engineer. 
It is therefore timely to review the 
fundamentals involved: to establish a 
sound approach for equipment selec- 
tion; and to stimulate thinking so that 
the necessary leadership of power 
sales engineers will be even more 
firmly established. We must prepare 
ourselves now because the post-war 
era may be upon us sooner than we 
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think. High frequency heating equip- 
ment may shortly be released for 
peace-time industrial uses. 


Fundamental Theory 


When an electric current passes 
through any material it overcomes re- 
sistance and the energy thus used is 
converted into heat. The power so 
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CURVE SHOWING that maximum 
power is obtainable from a heating 
unit only when the values of reactance 
and resistance are equal 


used is represented in the familiar 
equation 

W=fPR (1) 

In any given circuit, R, the resist- 
ance is a fixed quantity at a given 
temperature. Therefore the only way 
to increase W, the power, is to in- 
crease |, the current. In an a.c. cir- 
cuit, 
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Z 2) 
in which E is the applied voltage and 
Z is the impedance. The equation for 
power thus becomes 


According to this equation. VW, 
which is the producer of heat. is max- 
imum when E£ is as large and Z is as 
small as they can be. For obvious 
reasons E must be taken as a fixed 
quantity in any practicable heating 
circuit. Consequently, the way to at- 
tain maximum VF is to give Z its low- 
est possible value. But Z is not a sim- 
ple quantity, easy to adjust. Its equa- 
tion is 

Z2= VR + X? 
in which X is the reactance of the cir- 
cuit. Equation (3) thus becomes by 
substitution 

ER 
~ R+ 

For an induction heating circuit, 
X is inductive reactance and is desig- 
nated X,. Equation (5) thus becomes 

ER 
Tes Fi 

As may be seen from the accom: 
panying graph X; has an optional 
value of equality with R at which 
is maximum. 

In the graph, equation (6) is 
plotted against W and R and X;, taken 
as unity and E as any constant. ‘Ihe 
curve rises and falls; its highest point 
is where R equals one. X, also equals 
one. Therefore the circuit absor!s 
most power when resistance and in- 


2 


W 


5 


W= 


1945 @® ELECTRICAL WORLD 


’ 





Gro 
utp 
perce 
phas 
stabl 
laine 


(Ure 












ductive reactance are equal quantities, 
that is, When the power factor is 
0,707. 

Inductive reactance, X;, is a func- 
tion of applied frequency according 
») the equation 

Xi= 2e fl (7) 
in which f is frequency and L is in- 
juctance in henries. Since the opti- 
mum value of X;, is equality with R, 
then the frequency required to pro- 
vide that value is 


R ‘ 
i L (8) 


From the foregoing mathematics 
comes the conclusion that for most 
afective inductive heating there is 
ne frequency for a given piece of 
work, As will appear later in this ar- 
ticle, equation (8) is developed into 
practical formulas in terms of dimen- 
sions and properties of work to be 
heated. 


Range of Commercial Apparatus 


Commercially, equipments avail- 
able for frequency heating fall in three 
zeneral classifications, as follows: 

(1) Motor generator sets—from 
180 to 9,600 cycles 

(2) Spark gap oscillators—from 
9,000 to 300,000 cycles 

(3) Vacuum tube — oscillators— 
40,000 to 30,000,000 cycles. 

It is to be noted that the m-g sets 
Group 1) operate with relatively 
nigh power factor. efficiencies of 70- 
> percent: balanced three-phase 
wads; and are obtainable in almost 
any size. They are low in mainte- 
nance cost. Spark-gap oscillators 
Group 2) are built up to 20 kw. of 
utput in size, are approximately 50 
percent efficient: present a single 
phase load: and frequencies are un- 
stable unless gaps are properly main- 
tained. The vacuum tube oscillators 
\broup 3) are balanced three-phase 
wads: 95 percent power factor; ap- 
proximately 50 percent efficient; and 
are extremely stable both in frequency 
and power output throughout the life 
i the tubes. 


Frequency Selection 


Let us assume that a manufacturer 


at } 


ii bolts is now heading them by the 
told-heading process. With _ this 
method, his completed bolts must be 
ainealed for stress-relieving, which 
titails an unnecessary and costly 
tandling operation that will be elim- 
inated by preheating. Moreover, hot- 





heading will materially lengthen die 
life of the heading machine. The 
smallest diameter of bolt is, for pur- 
poses of illustration, one inch. 

A convenient formula has been de- 
veloped, based upon the fundamental 
concept outlined above, as follows: 


P 10° 
ur 


where f = frequency in cycles per second 
r = radius of work in inches 
P = resistivity of work in ohms/ 
cm? 
u = permeability 


f= 





Thus, in the example selected: 


r =0.5in. 

u =1 (because heating for forging is 
above the Curie point of 1,420 
deg. F. at which steel loses its 
permeability) 

P = 140 micro. ohms/cm: at 1,600 deg. F. 


Then the optimum frequency for 
heating these l-in. bolts for forging 
is: 

140 X 10 X 10’ 


f= = 
7" (0.5)? 





= 5,600 cycles/sec. 


A standard motor-generator of 
9,600 cycles would do this work satis- 
factorily. If. however, we were to 
preheat 4-in. diameter bolts for head- 
ing, then frequency would be 


4 0O-* 5 0? 
f=. eee = 400,000 cycles, 


which would 
necessarily be 
handled by a 
vacuum —_ tube 
oscillator of ap- 
proximately 
500,000 cycles. 

The kilowatt rating of the oscillator 
would be determined by: 

_ 17.6 X Sp. heat X temp. rise 
: 1000 
X |b./min. 


It is seen that frequency selection. 
while it can not be exact in every case, 
can be arrived at for all practical pur- 
poses. depending upon the general 
classification in which the work falls, 
compared to the commercial equip- 
ments available. 

The problem. when surface heating 
is involved, is not possible of solution 
by the above method because the heat- 
ing band is cylindrical, rather than 
solid in cross-section. 

Thus, the “effective depth of pene- 
tration” method should be used. as 


follows: 


Kw 


} 2 
D = 1,400 Ee 
ul 
where D = inches of penetration of the 
eddy-currents 
resistivity in ohms/cm.’ 
permeability 
frequency in cycles sec. 


P, 


u 


7 
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An example of this problem is il!us- 
trated by the hardening of bearing 
pins 24-in. long, 4-in. in diameter, to 
60 Rockwell “C”, with a penetration 
depth of only 0.025 in. 

A vacuum tube oscillator producing 
5 megacycles was selected for this 
job, because a lower frequency would 
have induced too deep a, hardened 
area, making a distortionless heat 
treat much more difficult to obtain. 
Precise control of extremely thin case 
depths is possible with megacycle en- 
ergy from 1-15 me., even though these 
oscillators operate at reduced effi- 
ciency due to 1°R circuit losses, 
(which increase with the higher fre- 
quencies. ) 


Choice of Supply Method 


In one factory a major item of pro- 
duction was a steel tube of 2-in. out- 
side diameter. It required three heat- 
ing operations for brazing sleeves to 
the tubes. The other operations in this 
factory consisted of thin surface hard- 
ening of small shafts, spur and bevel 
gears. These smaller parts could not 
be heated efficiently with motor-gen- 
erator frequencies, but the 2-in. steel 
tube job was a border-line case be- 
tween an m-g set and vacuum tube 
oscillator. The selection which was 
made for this plant was. quite prop- 
erly, a 500,000-cycle electronic oscil- 
lator the operation of which has been 
most successful. 

In recommending induction equip- 
ment for industrial heating of metals, 
the power engineer must establish in 
his own mind the approximate fre- 
quency required based upon these im- 
portant fundamentals, and upon many 
actual applications. If this is not 
done, induction heat cannot success- 
fully compete with other processes. 
Then, prior to final recommenda- 
tions, actual tests of the customer's 
product must be performed by the 
power salesman, so that the details of 
inductor-coil coupling, size of oscilla- 
tor, heating timecycles, plate voltage, 
ampere-turns of inductor, product 
fixture design, and the many other 
problems can be worked out. The 
power engineer thus becomes, in real- 
ity, the customer's consultant, co-op- 
erating with high-frequency equip- 
ment manufacturers, so that a com- 
plete machine-tool for heating will be 
delivered to the industrial plant. com- 
plete with handling mechanisms, 
ready for immediate use, and suited 
to the specific needs at hand. — 
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In the important field of dielectric 
heating—the heating of non-conduct- 
ing materials—it is equally imperative 
that the power engineer know his fun- 
damentals, because here as in any new 
process the customer is confused by 
a myriad of claims. A simple concept 
of what takes place when a substance 
is made to act as the dielectric be- 
tween the two electrodes of a radio- 
frequency condenser is submitted as 
a practical description of “dielectric 
heating”. It is sufficiently accurate 
(and at the same time non-technical) 
to be useful to anyone interested in 
visualizing the phenomenon of elec- 
tronic heating of non-conducting ma- 
terials. 


Fundamentals of Dielectric Heating 


Each atom of the substance is com- 
posed of a positive nucleus around 
which revolve (negative) electrons, 
in fixed orbits, the number of orbits 
dependent upon the atomic structure 
of the substance. As a high-voltage. 
high-frequency field is applied to 
these atoms. between the electrodes. 
the orbits of electron travel are se- 
verely stressed. As this stressing takes 


place with extremely large frequen- 
cies (in the order of 20 to 30 million 
times each second) molecular friction 
is set up. Since molecular friction al- 
ways results in heat generation, then 
the whole mass of the substance be- 
comes uniformly heated from within 
(provided the dielectric losses 
throughout the substance are uni- 
form). Except for surface radiation 
(which can be prevented by proper 
insulating materials surrounding the 
substance) we can count upon this 
heating method to produce uniform 
heat in uniform-loss substances en- 
tirely from within the mass. This 
heat generated in the material follows 
the following fundamental law: 


Heat generated = K X P.F. & D.C. X 


E?/? X f. 
where E = applied voltage 
t = thickness 
D.C. = Dielectric constant 
P.F. = Power factor at the given 
frequency 
f = cycles/sec. 


It is seen that since heat varies as 
E*, then the first requirement for rapid 
heating is a high voltage gradient be- 
tween electrodes. Since 10 to 15 kv. 
is the practical maximum from vac- 
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HIGH FREQUENCY HEATING enables tires to be repaired at rapid rates in com- 
parison with former methods of vulcanizing. 


A 2-kw. Raytheon dielectric heating unit (patented by Lt. Col. C. W. Vogt, chief technical 
staff for Supply, Transportation Corp., Washington, D , and developed with the aid of Eino 
Lakso, Fitchburg, Mass.) is shown, operating at 37 megacycies. Tires remain on wheels while 
surface breaks are vulcanized. Steam curing equipment with molds and tanks weighs 6 tons per 
unit, requires 1.5 hr. for curing and gives temperature variations of 12 to 50 deg. F. High fre- 
quency units weigh but a fraction of the above, complete tire repairs in I5 min. and maintain 
far more uniform heating. These are specially valuable in battle areas and on aircraft carriers. 
The use of bags full of pulverized material (sand) between electrodes (in curing bullet or other 
holes through the tire) provides ready adjustment to variations in tire shape and thickness at 
shoulders, side walls and treads, make possible sectional cures in a few minutes with minimum 
temperature difference, and maintains properly sharp shoulder edges to correspond with edges 
of the tire adjacent to areas of cure. 
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uum tube oscillators before flash-oye, 
occurs (and only vacuum tube equip. 
ments can produce ultra-high fre. 
quencies) then it follows that as high 
a frequency as possible is usual], rep. 
ommended, This varies betwee, ]( 
and 30 megacycles from practical 
present day oscillators. These are 
capable of producing power in «uap. 
tities up to 25, 50, or 100 kw., or evey 
higher, if desired. 


Future Applications 


Among applications of dielectric 
heating which can be most econoni. 
cally justified in the immediate future 
for speeding manufacturing processes, 
are: (1) the much publicized plastic 
molding, which produces from 200 tg 
300 percent decrease in curing time; 
(2) the bonding of plywood; (:3) the 
cementing of numerous products re. 
quiring a critical control of external 
(surface) temperature; (4) the cur- 
ing of resin-impregnated | textiles 
(rayon, nylon, cotton, etc.) ; (5) the 
dielectric curing of rubber in all its 
phases; (6) shoe manufacturing: (7 
the curing of cable insulation; (8) the 
baking of ink in printing processes 
both in paper and textile mills: (9) 
the drying and baking of ceramics; 
and perhaps at a later date the baking 
of bread in commercial and institu- 
tional bakeries. A newly developed 
process which illustrates the versatil- 
ity of dielectric heat is the repairing 
of automobile and truck tires. where 
the electrodes of a radio-frequenc) 
oscillator are placed around the ex- 
ternal break in the tire, and the di- 
verted dielectric field penetrates the 
rubber to the fabric and vulcanizes 
uniformly in 15 min. while the tire 
remains on the wheel. 


Fresh Bread Again 


Such wide fields exist for the devel: 
opment of the dielectric heating mar- 
ket that it is difficult to visualize the 
ultimate outcome. Hundreds of new 
applications are in the offing. As an 
example, the writer recently bought a 
dozen week-old rolls from a_ bake: 
shop, which were extremely stale. 
hard, and unpalatable. Inserted, still 
in their wax paper wrapper, between 
the electrodes of a 15-megacycle os 
cillator in a nearby molded plasti 
plant, the rolls were completely “re: 
habilitated” in three seconds. [hey 
emerged as fresh as the day they were 
baked! Is it not possible that properly 
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3-KW. 


15-MEGACYCLE dielectric heater preheats plastic “preforms” on one-third 


the former time; used for uniform heating of 6-lb. charges for compression molding 


bread dough conveyed 


through parallel electrodes will be 


i repared 


iltimately baked on a large scale with 
udreamed of speed, uniformity and 
even a satisfactory economy? And a 
radiant heat lamp bank will put on 
the crust. While the present efficiency 
f converting from 60-cycle to high 
frequencies is not now in favor as to 
B.t.u. economy in the field of bread 
vaking. it is possible and even prob- 
able that tube development will in- 
rease this efficiency sufficiently so 
that dielectric bread baking will be 
promising purely from a B.t.u. stand- 
point. The long time cycle now im- 
posed by the limitation of surface tem- 
peratures is eliminated with high fre- 
juency equipment. Floor space, a 
large item of cost with present con- 
ection ovens, will be reduced to only 
i few square feet. with high-speed, 
perfectly controlled high-frequency 
baking. 

Qur responsibility as power sales 
engineers lies in obtaining the facts of 
each prospective application; in con- 
“ientiously applying these facts; and, 
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lastly, in maintaining an open mind to 
the many possible processes that can 
be developed. We need also to influ- 


~~ 


field between parallel electrodes. 


ence the high-frequency equipment 
manufacturers to substitute industrial 
heating terms for their present radio 
engineering technology and electronic 
vernacular. We don’t want to scare 
away the practical-minded plant engi- 
neer. We need to present to our in- 
dustrial prospect, not a radio “gad- 
get”, but a complete heating process 
engineered for tough industrial use, 
ready to give years of uninterrupted 
service in industry. And in doing 
this we must keep constantly in mind 
that the overall cost of the finished 
product rather than mere B.t.u. cost 
is the customer's ultimate measure of 
the success of any heating process. 


Power Companies Should Lead 


A thorough, careful, detailed analy- 
sis of the customer's product; proper 
studies of available equipment to fit 
the need; and a firm conviction that 
we, more than anyone else, can com- 
pletely do the job from an unbiased 
viewpoint, are going to pay the power 
industry high dividends. The field 
of frequency heating in all its phases 
presents a most promising tool for lo- 
calized heating. or for mass heating, 
in almost every industry. Power com- 
panies have a greater stake in the 
proper development of this miracu- 
lous heating tool than any others con- 
nected with it. 

This is our job. Let us develop this 
market before us with enthusiasm and 
confidence. 


18,000 LB. OF RAYON CONES per day pass through this 27-megacycle dielectric 
The piocess permanently sets the rayon cords. 


High frequency power output of the unit is 15 kw. 
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Lockout Relays Deter 
Possible Outages 


Ground relay system modified by addition of lock- 


out relays to prevent substation trip out if 


breaker fails to clear cable fault 


A.R. CURRY," Butfalo Niagara Electric Corp., Buffalo, N. Y. 





IN BUFFALO, New York, there are 
about thirty, 60-cycle automatic dis- 
tribution substations which receive 
power over 22-kv. cables and step it 
down to 4 kv. (see Fig. 1). In these 
substations there is no 22-ky. bus and 
each of the 22-kv. cables is connected 
to its individual step-down trans- 
former bank, which is delta-con- 
nected on the 22-kv. side. 

The 22-kv. cable system is, there- 
fore, grounded only at the generating 
station, where there is a 5-ohm neu- 
tral resistor. This means that when 
there is a wire-to-ground fault, the 
zero phase sequence current flows only 


_---Transmission circuits 


22 kve PPP SEE REE ELE 


Distribution substations 4 kva. 





FIG. 1—Typical group of 22-kv. cir- 
cuits and 4-kv. substations (System de- 
scribed by R. T. Henry in Electrical 
World, July 25, 1931) 
in the faulted cable and only from the 
source station to the fault. 

The faulted cable is cleared at the 
source and by means of overcurrent 
relays in the residual circuit of the 
current transformers. In order to 
clear the cable at the substation it 
is necessary to resort to zero sequence 
voltage. As originally designed, at 
the substations, a three-phase poten- 
tial transformer was connected on 
each incoming cable. These potential 
transformers were connected ground- 
ed-wye, broken-delta. so as to pro- 
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vide zero sequence voltage to an 
overvoltage time delay induction re- 
lay, each for tripping its associated 
22-kv. cable and bank. In case of a 
ground fault on a cable, all the over- 
voltage relays at the substations would 
start to run. When the faulted cable 
was cleared at its source end, zero 
sequence voltage would exist only on 
the faulted cable, so at the substations 
all the overvoltage relays, except those 
on the faulted cable, would reset, but 
those on the faulted cable would con- 
tinue to run and at a predetermined 
time would clear the cable. 

That would normally give satisfac- 
tory clearing of cable ground faults. 
but it was soon recognized that, if 
for any reason, the faulted cable failed 
to clear properly at the source end, 
all the overvoltage relays at all sub- 
stations would continue to run until 


Pot trans. for Pot trans. for 
cable No./ cable No. 2 


22000/110 volts 22,000/110 volts 


UPD 


Relay B 


they contacted and caused a coriple; 
loss of power at all substations. 

Though failure of a breaker to cle, 
would happen only infrequent! ,, ¢) 
result would be disastrous. Remme 
was found by which the ground rela, 
system at the substations could }, 
modified by the additions of sim) 
and inexpensive voltage lockout f. 
lays. See Fig. 2. 

For each cable there are three rp. 
lays used as follows: 


(1) An overvoltage time delay in iuctio, 
relay “A,” the coil of which is energiz. 
by zero phase sequence voltage and its eo; 
tacts 4 the respective cable and aggo¢; 
ated bank. 

(2) A simple inexpensive instan‘aneoy 
voltage relay “B,” the coil of which is eng 
gized by zero phase sequence Voltaze. Th 
contacts of all the “‘B” relays and tie cojj 
of all the “C” relays are connected together 
in series across the station battery. 

(3) A simple inexpensive instantaneoys 
voltage relay “C,” the coils of which ar 
energized as explained in paragraph 2 
and its contacts are in series with the coi 
of the ‘‘A”’ relay. 

When a cable ground fault occurs, jj 
the relays “A” and “B” are energize) 
As relays “B” are instantaneous, they jr. 
mediately contact and energize al! relay, 
“C.”’ The contacts of the relays “C" the 
immediately open and remove the voltage 
from the coils of relays “A,” thus causing 
the latter to reset. This action takes place 
of course, in each substation. 

If the source end of the faulted cable {s 
successfully cleared, the zero sequence yo):. 
age then exists only on the relays associate; 
with the faulted cable. The other “B” re 
lays become deenergized and their contacts 
open the circuit of the coils of relays © ang 
the contacts of relays “C” close and com 
plete the circuits of the ‘“‘A”’ relays 

The ‘“‘A” relays on the faulted cable ar 
then again energized and in a preieter 
mined time their contacts close ani init 


ate tripping to clear the faulted cable 
each substation. 
If for any reason, the source end of th 


faulted cable should fail to clear, the r 
lays “A” and “‘B” continue to lockout an 
tripping at the substations, and the system 
continues with a ground fault until the o; 
erator at the source station can clear the 
fault by hand. 

Breaker auxiliary “b’ switches are ir 
stalled across the contacts of the “Br 
lays, as otherwise the lockout scheme would 
be inoperative whenever one cable breaker 
was out of service. 


Pot trans for 
oble No 3 


22,000/10 volts 


a RelayB | | i Relay B 


c + 


Bb aux sm aux swi Baur sw To battery 


Relay C* Relay C Relay C 


OU 


d F Relay A qh Relay A 


WOO) OU 





oh Relay A 


7o trip cable No} 70 trip cable No.2 To trip cable No.3 
| and bank Not and bank No.2 and bank No.3 


FIG. 2—Lockout scheme at typical distribution substation in conjunction with 


relaying for 22-kv. ground faults 
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Condensers Halve Cost 
Per Kw. Transmitted 


Nearly 50 percent reduction in annual charges per kilowatt transmis- 
sible over 115-kv. line with corrective condensers—Additional system 


capacity released by generating kilovars near load 


K. B. ALDRICH and WILLARD JOHNSON’, Bonneville Power Administration, Portland, Ore. 


ANALYSIS of the cost of delivering 
kilovars along with kilowatts has 
been made in connection with. the 
Bonneville Power Administration 
lines toward encouraging the BPA 
customers to generate their own reac- 
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FIG. 1—Unit costs of transmitted power 
over typical 230-kv., 200-mile line (in- 
cluding transformers). Voltage drop 
held constant at 11 percent by power 
factor correction to unity: customer load 
power factor taken as 85 percent in 
determining requisite synchronous con- 
denser capacity 


tive requirements rather than have 
them delivered over the 115 or 230- 
ky. lines. This study naturally 
brought out the familiar facts (1) that 
transmission of reactive limits the 
kilowatt capability of a line and (2) 
that the kilovars should be generated 
near the load in order to release the 


* Senior Electrical Engineer and Electrical 
Engineer, respectively 
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maximum capability of the system, 


‘promote economy of investment and 


conserve critical materials. 
Charge for Reactive Kilovars 


A further conclusion is that there 
is benefit to both utility and customer 
in rate schedules based on separate 
charges for the reactive kilovars rath- 
er than on limitation of power factor 
by bonus and penalty provisions. The 
study indicates that the annual charge 
per kilowatt can almost be halved by 
use of capacitors in amount sufficient 
to bring an 85 percent power factor 
load of 24,000 kw. to unity power 
factor at the load end of a 115-kv. 
line. For the same ten percent voltage 
drop the line can carry 68,500 kw. 
and thus dilute the annual charges 
despite the addition of the capacitor 
investment. 

One calculated example was based 
on a 230-kv. line 200 miles long with 
transformers at both ends. Compu- 
tations were made for both 11 percent 
voltage drop (Fig. 1) and 5 percent 
voltage drop (Fig. 2). 


Capacitors on 115 Kv. 


A second computation was made for 
a typical 115 kv.-line with its receiv- 
ing-end transformer and here the 
voltage drop assumed was 10 percent. 
In this instance the cost saving per 
kilowatt (Fig. 3) is not as large, in 
comparison with the condenser cost, 
as in the case of 220 kv. but the econ- 
omy is still very worth while and is to 
be considered. 

Assume that 24,000 kw. is being 
transmitted at 85 percent power 
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factor; the per-kilowatt investment in 
line and substation is seen to be $47. 
If it is decided to install synchronous 
condensers to correct to unity power 
factor as indicated on the curve, 68,- 
500 kilowatts can be transmitted with 
the same voltage drop. But to raise the 
power factor to unity, one must install 
$6.70 worth of condensers per kilo- 
watt transmitted. 
Original cost of line and 
transformers $47 x 
1,128,000 
Synchronous condensers 
to be installed $6.70 


SWS sccereis = 459,000 


Total. ... 1,587,006 


‘cos? per kw. transmitted 

+ including condensers——— 

- (Toto/ cost of /ines ond 
substations 


kilowatts transmitted) 
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FIG. 2—Unit cost of transmitted power 
over typical 230-kv., 200-mile line (in- 
cluding transformers). Voltage drop 
held constant at 5 percent 


With 68,500 kilowatts transmitted, 
the unit cost reduces to: 





SO na Oe 


$1,587,000 


68,500 


with the power factor at the receiv- 


ing end of 85 percent. 


On the basis of annual charges for 
interest, amortization, sinking fund, 
operation and maintenance, there is 
assumed 1] percent for synchronous 
condensers and 8 percent for transmis- 


sion line and substation. 


Third Example 


For the transmission of 24,000 kw. 
at 85 percent power factor, Fig. 3 
shows the investment per kilowatt in 
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FIG. 3—Unit cost of transmitted power 
over 50-mile 115-kv. line with receiving 
transformers. Voltage drop held con- 
stant at 10 percent by power factor 
correction 


line and transformers to be $47 

Annual charges at 8 percent equal 
$3.86 

Through power factor improvement 
to unity, we are able to transmit 68, 
500 kw. It should be noted (from Fig. 
3) that the cost per kilowatt has de- 
creased to $17.50 (this figure includes 
increased power transformers re- 


quired. ) 
Annual charges 8 percent 
OF PRT BO Te cekvecincs:s $1.40 


Annual charges on con- 
denser require—l1l] _ per- 
cent of $6.70 (taken from 


CUIVE) GE 4 5458S oo 74 
Total annual charge per kilo- 
rene see oe OS ae co) * ae 


By the installation of condensers 
and increased transformer capacity. 
we are able to reduce the annual 
charges per kilowatt from $3.86 to 
$2.14. which is a reduction of 45 


percent. 
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= $23 per _ kilowatt, 


Real Results from Home-Made Survey 


By GEORGE KERR 
Ebasco Services, Inc., New York, N. Y. 


The president of an electric com- 
pany said “I would not have believed 
what I see here before me if it had 
not been written by men and women 
right in our own company!” 

He had responses to his personal 
letter to every one in his organization. 
Here it is: 


“Although we feel our electric service is 
maintained on a high plane, we are con- 
tinually seeking means whereby it may be 
improved. 

“Our employees are the company and 
their contact with the public is the index 
by which the company is judged. We have 
no reason to doubt the constant, courteous 
and considerate treatment accorded the 
public by our employees. But, on the other 
hand, we realize that you meet with all 
manner of questions regarding the company 
which you should be enabled to answer 
readily, definitely and clearly. We wish 
you to be properly equipped in this respect. 

“Will you please let us have a list of 
such questions as you may be able to recall? 
Use both sides of this sheet if necessary 
and send it to me signed or unsigned as you 
desire.” 


Here are a number of the ques- 
tions that came in. But before you 
read them, there is a point in the 
president’s letter which is fraught 
with significance. In ancient days 
the messenger who brought bad news 
to the king usually had his head 
chopped off for his trouble. Em- 
ployees are extremely reticent about 
telling the higher-ups anything derog- 
atory about the business, fearing to 
he connected with anything which 
may tend to deflate management's 
ego. So this astute president men- 
tioned that the replies could be 
signed or not as the writer desired. 
Another consequential inconsequen- 
tiality: There was enclosed a stamped 
envelope addressed to the president. 
The replies: 


Who set the rates and how? 

Why are rates so high? 

Why don't we have TVA rates? 

Why do I have to pay more for lights in 
my store than in my house? 

tate reductions last 10 years? 

List of rates local municipal ownership 
towns? 

How much would it reduce rates to cut in 
half salaries of president and high execu- 
tives? 

Do you reduce rates voluntarily or do they 
make you? 

Couldn’t rates be reduced if company 
had less stocks and bonds issued? 

Is the company guaranteed sufficient rev- 
enue to meet all operating costs including 
taxes and a fair rate of return on invest- 
ment? 

If the company’s revenue should be 
yreater than the amount. needed to meet 
operating costs, including a fair rate of 
return, would the company automatically 
have to reduce rates? 

Rates are high because of watered stock : 
big salaries to executives; write-ups; com- 
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pany spent money extravagantly bii{Idjy, 
plants and lines; fees paid to holdin, ca 
panies ; too many employees in the con, pany: 
company does not try to pay off its (+ 

Why don’t you have a flat rat. like 
"phone company ? 

Why do the “big fellows” have the lowes 
rate? 

Why does the amount used determine rate 
per kw.-hr.? 

Why the minimum charge? 

Why doesn’t company ‘“‘pay out” its debts 

Is there a sinking fund for the bonds? 

If not, why not? 

Which is paid first—interest on bonds or 
dividend on stock and why? 

Aren't dividends “profit’’? 

Common stock dividend record? 

Preferred stock dividend record? 

How many preferred stockholders? 

How many preferred stockholders locally? 

Present price of preferred and bonds’ 

Why can’t you pass bond interest the 
same as you pass stock dividends? 

Percent of company’s capital requirements 
supplied by sale of bonds, preferred stock 
common stock? 

What significance, if any, to have out. 
side accounting concern certify financial] 
statements ? 

To what governmental bodies does com- 
pany render financial reports? 

Is surplus cash in the bank? 

What is meant by the company’s “jn 
vestment in fixed capital’? 

Why does the company have to borrow 
money for extensions, additions, etc.. to the 


system instead of using the earnings of 
the business? 
How can a company borrow on a note 


when it cannot pay dividends? 

What is meant by a ‘write-up’? 

Where may the company’s bonds and 
stock be purchased? 

Can the company issue more stock and 
bonds whenever it pleases? 

Are the company’s securities listed on 
any of the “exchanges”? 

Where may quotations be seen? 

Where does the money come from to pay 
for present property additions and improve 
ments? We are told earnings do not pro- 
vide for them and no stock or bonds seem 
to be sold. 

Is it right for the company to make con 
tributions to various charities at the expense 
of customers and stockholders? 

Why was I cut off when I owned stock 
on which the company owed dividends? 

Contributions to local charities. etc. ? 

“How much money does company take in 
in a year and what do they do with it 
all?’ 

Can man in power plant cause meters to 
run faster? 

Each time “black spot” appears how 
many kw.-hr. are used? 

Does a customer have any way of testing 
his meter to determine amount used? 

Are our lines connected with any other 
utility? 

Number of miles of lines? 

Why does company threaten to cut of 
my service when bill is less than my 
deposit ? 

In case of break-down do we have any 
other source of supply? 

What is used for fuel and can any other 
be used with present equipment? 

Isn't water-power cheap power? 

Sections covered by company’s rural 
lines? 

Can’t my bills for service be charged 
against unpaid dividends on stock I own: 

What is scope of jurisdiction of Federa! 
Power Commission and other commission: 
having regulatory power over the company 
(ineluding city councils or other local 
bodies) 7 

What ix a kilowatt-hour? 
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Movable Hoist For 
Network Transformers 


Demountable frame on casters devised to handle 


heavy transformers where vaults are located 


where headroom or operating space is scant 


]. F. MILLER,” Louisville Gas & Electric Co., Louisville, Ky. 





SEVERAL YEARS AGO in develop- 
ing the Louisville, Ky., a.c. network 
we were faced with handling trans- 
formers that were heavier than any 
previously used in our vaults. They 
were 300-kva. three-phase, oil-filled 
units and weighed about three tons. 
The job of lowering these units into 
place was complicated by the loca- 
tion of some vaults in narrow alleys 
and under theatre marquees with lim- 
ited head room. 

A hoist that would handle such a 
load within these space restrictions 
was difficult to find. Visits to other 
utilities revealed that their equipment 
was too large, awkward and expen- 
Also. the hoists they used re- 
quired an extra trip or an extra 


sive. 


Distribution 


HOISTING FRAME IN USE (left) placing a 300-kva. network transformer. 


vehicle to deliver it to the job. 

To satisfy our needs the network 
transformer hoist, shown, was finally 
designed and built in the company 
shops. The hoist is a Wright special 
low-head trolley type No. 600 with a 
capacity of 12,000 lb. It has an 18-ft. 
lift and the hook ascends to within 
8 in. of the I beam upon which the 
hoist travels. This is important as 
it keeps the center of gravity low. Ar- 
rangement of the hoist frame is illus- 
trated. To make the hoist and frame 
easily movable so it can be centered 
over the hatch, the frame is mounted 
on Bond 10A7  semi-steel casters. 
These have a 7-in. diameter, 3-in. face 
and {-in, axle with ball bearings in 
the turn table. 

The hoist was used in this manner 
for several years. More recently, how- 


A -/0" I, 251 per # | 


B-/0"C, /Sthper ft | 


C- 8"C, .251b per ft | 
- =~ 4s, /2.28lb,per Fe 
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ever, some 500-kva., three-phase, P 
ranol-filled transformers were ac- 
quired. To handle these the hoist was 
strengthened by adding removable 
horizontal braces between all four legs 
just above the caster plates. These 
braces consist of 3-in. I beams with 
a flat hook extension on each end to 
mate with strap loops on the vertical 
legs. The braces hold the legs much in 
the manner that side rails of a 
bed hold the head and foot with the 
frame braced in this manner the 500- 
kva. units were handled with ease. 

This hoist, the transformer, a port- 
able unloading ramp, cribbing. and 
other rigging are loaded together on a 
low-bed trailer and delivered to the 
job in one trip. The ramp is placed, 
the hoist is pushed down it using the 
truck winch line as a holding line. 
Next the hoist picks up the concrete 
slab hatch cover, weighing about 
2.000 Ib., and carries it out of the 
way. Then when the transformer has 
been spotted over the open hatch on 
cribbing, using the bar and roller 
method, the hoist frame is wheeled 
into place and picks it up. Cribbing is 
removed, as the illustration 
and the transformer may be lowered 
by one man since the hoist has a very 
high gear ratio. 

Although the equipment might ap- 
pear to be top heavy it is not. It 
requires very little storage space, can 
be used in very narrow alleys. has 
low head clearance but sufficient to 
lift its load above the necessary crib- 
bing. Last but by no means least, it 
costs less than $600 to produce. 


e 


shows. 


Steel assembly (right) for frame; casters not shown. 


Removable horizontal braces (not shown) are hooked between legs of the frame when handling extra heavy loads 
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Portable Rectifiers for 
Dry Docked Ships 


Trailer-mounted 200-amp. ignitrons provide service from 2,400-vo}t, 
60-cycle circuit to ships’ d.c. auxiliaries—Optional connections pro. 








vided to meet variety of d.c. circuit requirements 


C. P. HAMILTON,* General Electric Co., Schenectady, N. Y. 








SHIPS IN DRY DOCKS for cleaning 

or repairs cannot develop power on RECTIFIER A yee 
board, hence power for operating ma- 
chinery and lights must come from 


























2400 V-3PH 2000 AMPS 
shore. Because most yards and docks 60 CYCLE 
have only a.c. power and many ships 

‘ A 2400 
are fitted for direct current, conver- anne sae | 
sion is necessary. Two portable rec- ee ee ] T| | f 

II 


tifiers recently furnished for con- de | 
verting 500 kw. alternating current to yey ere ete YY 
direct current by means of sealed ig- 
nitrons have already served several 
famous ships. ame 
Circuits 5 vours! | 
Many ships require 3-wire, 250/ 
125-volt service though some can use 
only 125 volts. The rectifiers shown FIG. 1—Connections in rectifier A for delta primary quadruple wye. Note from Fig. 3 
in Fig. 2 are arranged to — nga that rectifier B transformer primaries are wye connected 
tional circuits as shown in Fig. 3 to 
meet a variety of sequlenndente. It its transformer primaries delta-con- in Fig. 1. Each rectifier as shown in 
should be noted that rectifier A has nected while those in rectifier B are this diagram consists of two 250-kw.. 
on wye-connected. 125-volt units connected in series for 


. hine ers Section, Indus- . . 2 ten 92/192 ial a 
i * Machir aoe eee Rectifier A is connected as shown 3-wire, 250/125-volt service. Thus full 











FIG. 2—One of two 500-kw. portable rectifiers furnished for serving ships in drydock 
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SOO KW RECTIFIER A 


SOO KW RECTIFIER B 





FIG. 3—Optional circuits provided by the two 500-kw. portable rectifiers for operating 
ships’ auxiliaries designed for 125 volts and 250 volts 


rated current output can be obtained 
from either line to neutral for 125- 
volt operation or the two units can be 
connected in multiple if sustained 
loads of more than 2,000 amp. are to 
be carried at 125-volts. Rectifier B 
has similar connections. 

The rectifiers and transformers 
are cooled by salt water received un- 
der pressure from the dock pumps. 
Distilled water from the rectifiers is 
circulated through a heat exchanger 
by a vertical pump, motor-driven, at 
right in Fig. 2. Pyranol* from the 
transformer is cooled in another heat 
exchanger, circulation being main- 
tained by a horizontal. motor-driven, 
close-coupled pump. The circulation 
systems are shown in Fig. 4. 


Assembly 


Each rectifier is assembled on a 
25-ton trailer furnished by the pur- 
chaser. The deck is 25 ft. long by 
& ft. wide and the total load is about 
20 tons. Additional area on the 
gooseneck provides room for part of 
the cooling system and for storing 
cable, hose, platform and steps be- 
tween jobs. Screw jacks are used to 
support and level the gooseneck end 
of the trailer. 





* Registered, U.S. Patent Office. 
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A number of stations are provided 
about the docks where the rectifiers 
can be plugged into the 2,400-volt 
circuit. Other stands have been in- 
stalled to take the d.c. output cables 
and provide connections for shore to 
ship cables. 


Incoming a.c. line cable is at- 


tached to the compartment by means 
of a 200-amp. special disconnecting 
device. Cables from the d.c. distribu- 
tion stands are bolted directly to the 
bus bars in the d.c. end. Bus bars are 
provided for the parallel connection 
shown in dash lines in Fig. 3 for op- 
tional circuits. 

These connection provisions make 
it possible to move the rectifiers from 
one location to another with little loss 
of time. 


Details 


Each rectifier is rated 500-kw., 
250/125-volt, 3-wire, or 125-volt, 
2-wire, 2,000/4,000 amp., 125 per- 
cent load for two hours. 200 percent 
load for one minute. Each consists 
of the following units: 

(1) 2,400-volt, 3-phase. 60-cycle 
incoming line compartment with a 
50,000 kva, interrupting rating. 600- 
amp., circuit breaker. 

(2) Control transformer compart- 
ment. 

(3) 630-kva.. 60-cycle. 2.400-volt 
primary to 128-volt line to neutral, 
forced Pyranol-cooled transformer. 

(4) Rectifier units with mounting 
for twenty-four (24) 200-amp. igni- 
trons. 

(5) Direct-current control unit 
with an electrically operated 4-pole, 
2.500-amp. air circuit-breaker. 

(6) Two heat exchangers. one for 
the rectifier distilled water and the 
other for the transformer Pyranol or 
coolant. 
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FIG. 4—Circulation of salt water, distilled rectifier cooling water. and transformer 
Pyranol in the heat transfer system on each rectifier 
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Electrical Features of 
Kentucky Dam Plant 


Ninth and last of main river plants of TVA system will have added 
128,000 kw. by 1945—Useful controlled storage of 4 million acre-ft.— 


Annual output one billion kw.-hr.—66-kv. and 154-kv. transmission 


R. E. BEHNKE, Head Design Engineer, Tennessee Valley Authority, Knoxville, Tenn. 





KENTUCKY PROJECT, — located 
about 22 miles above the mouth of 
the Tennessee River, is the last of 
the nine main-river plants to be con- 
structed and placed in operation as a 
part of the unified Tennessee Valley 
development program. 

During the 6-year construction pe- 
riod at the Kentucky project, about 
6,700,000 cu. yd. of earth and rock 
was excavated: about 1.400.000 cu. 
yd. of concrete was placed for the 
lock. dam. powerhouse, and switch- 
yard structures: and about 5,000,000 
cu. yd. of fill was placed for the earth 
embankments. 

Initial operation began during 
August, 1944, when the gates were 
closed for starting the storage of 
water released by the upstream plants 
and the run-off from the Kentucky 
Reservoir drainage area. When the 
water reaches the normal level of the 
reservoir. a 9-ft. navigable channel 
will be established from the Ohio 
River to Knoxville. Tenn. The res- 
ervoir will be about 184-mi. long, 
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and its volume at the 375-ft. eleva- 
tion will be about 6,100,000 acre-ft. 
The generating plant will deliver 
about 1,000,000,000 kw.-hr. during a 
year of average rainfall. 

The Kentucky project will play a 
predominant part in the control of 
floods on the Tennessee River. Pres- 
ent plans for the multipurpose opera- 
tion of the Kentucky Reservoir con- 
template using the storage space 
between elevations 354 and 375 in 
varying degree during the annual 
cycle as follows: 


During the flood season between January 
1 and April 1, the water will be held at 
the 354 level, then filled as much as may 
be desirable but not above elevation 375, 
in regulating floods, and then drawn down 
again to 354 level. This reserves 4,100,000 
acre-ft. of storage for flood control dur- 
ing the major flood season. 

Between April 1 and May 1, the water 
will be gradually raised to elevation 359 
where it will be held for about two to 
four weeks for malaria control. Begin- 
ning about May 15 or June 1, the level 
will be lowered gradually, for malaria con- 
trol, so as to reach elevation 354 by about 
October 1. The release will add 730,000 
acre-ft. of water to the discharges from 


West Embankment 
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CROSS-STREAM PLAN of Kentucky project in the T.V.A. development program 
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upstream during the 4mo. period. 

Between October 1 and January 1, the 
reservoir level may be operated anywhicre 
in the 354-359 range, depending on stream 
flow, provided the level is returned to eleva- 
tion 354 by January 1 in preparation for 
the next flood season. 

At any time after the flood season is over 
each year (about April 1 or perhaps later) 
temporary deviations from the levels stated 
above may be made in regulating small 
floods, provided that between June 1 and 
November 30 the level is not raised above 
elevation 365 and provided that during the 
malaria control season, between say June 
1 and October 1, the normal level is re- 
stored within about 10 days. Thus a stor- 
age volume of not less than 1,000,000 acre. 
ft. is provided for control of floods during 
the summer. 


Powerhouse 


Powerhouse structure is of the 
semioutdoor type, specially adapted to 
accommodate high tailwater condi- 
tions. The generators are housed in 
a continuous unobstructed operating 
space with governors and governor 
actuator control boards located be- 
tween the units along the operating 
aisle. Individual hatches are provided 
over each generating unit and over 
each of the two erection areas at the 
service bays. A 250-ton gantry crane 
is provided for handling heavy equip- 
ment and for operating intake and 
draft tube gates. It is arranged to 
handle equipment directly from the 
cars on the railroad siding upstream 
of the service bays. The service bays 
with machine shop are located up- 
stream at the east end of the power- 
house. 

Offices, public reception rooms, 
control switchboards, terminal boards. 
and storage batteries are located ad- 
jacent to the service bays downstream. 
The offices, control room, and lobby 
are air-conditioned. The control room 
ceiling is acoustically treated and 
arched to give maximum light con- 
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centration on the switchboards from 
indirect lighting fixtures mounted in 
a specially designed cove on the op- 
erator’s side of the room. 

The electrical bay, with exciter and 
neutral cubicles, low-tension equip- 
ment structures, station service trans- 
formers, auxiliary power  switch- 
boards, control cable trays, CO* 
equipment, and main generator leads, 
is located on the downstream side of 
the powerhouse adjacent to the gen- 
erator room, 


Generators 


ach generator is rated 35,000 
kya., 0.9 power factor, 60 deg. C. 
rise, 13,800 volts, 3 phase, 60 cycles, 
76.3 rpm. Continuous output of each 
generator at rated power factor, volt- 
age, and speed is 40,250 kva., 80 deg. 
C. rise. These ratings match the tur- 
bine output when operating between 
the normal and maximum head 
range. The continuous output of each 
machine when operating as a syn- 
chronous condenser is 19,200 kva. 
and, when charging a transmission 
line, 28.000 kva. 

Since the turbine runners are sub- 
merged below the normal tailwater 
level, a water depressing system has 
been installed so that the runners re- 
volve in air while the unit operates 
as a synchronous condenser. The kilo- 
watt input to the generators while 
motoring is reduced about 75 percent 
under that required when the blades 
revolve in water. The time required 
with manual control to change from 
generator to condenser operation is 
less than one minute, and with auto- 
matic control the change from con- 
denser to generator operation is less 
than ten seconds. 

kach generator was designed to 
meet the mechanical characteristics 
of 72,000,000-Ib.-ft.2 flywheel effect. 
220-rpm. runaway speed and a total 
thrust of 2,050,000 lb., including hy- 
draulic thrust, and turbine and gen- 
erator rotating parts. 

Main and pilot exciters are 
mounted above each rotor. Each main 
exciter is rated 240 me 40 deg. C.. 
and 270 kw., 50 deg. C., 250 volts. 
and each pilot exciter is rated 15 kw., 
250 volts. Overspeed device and oil 
head are mounted above exciters. 


Bearing Supports 


\ combined Kingsbury-type thrust 
hearing and lower guide bearing are 
located below the roior in a common 
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SECTION THROUGH POWER HOUSE AND INTAKE of Kentucky Dam plant 


oil housing supported on two 7-ft. 
girders that span the turbine pit. 
Side arm braces are connected to 
these girders with an articulated 
type of construction which mitigates 
twisting reaction on main girders 
when these girders deflect vertically 
from hydraulic thrust loading. An 
upper guide bearing is located above 
the rotor. The rotor and stator are 
enclosed in a common housing. The 
rotor action circulates the air out of 
the periphery of the stator through 
the coolers and back into the top and 
bottom of the rotor. Piping and 
nozzles are installed inside of the 
housing for automatic COz fire pro- 
tection. 

Rotors are provided with discon- 
tinuous damper windings to improve 
the stability of the generator under 
fault conditions and specifically to 
reduce voltage distortion under sin- 
gle-phase fault conditions. The short- 
circuit ratio is 1.1. 

In view of the difficulties encoun- 
tered in obtaining forgings for shafts 
requiring large-diameter flanges at the 
turbine coupling end, a 2-piece shaft 
was supplied. The upper section is of 
standard diameter required by the 
unit and the lower section. which 
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forms the upper cover of the turbine 
blade operating cylinder, is of special 
design with coupling flanges 89 in. in 
diameter. 


Exciter, Grounding, Protection 


A 2-panel exciter cubicle is pro- 
vided for each unit with main ex- 
citer field rheostat, shunting con- 
tactors, relays, field breaker and dis- 
charge resistor; and with pilot exciter 
instruments and field rheostat. The 
main exciter field rheostat is arranged 
for remote control from the main 
switchboard either manually or by 
high-speed voltage regulator. 

Grounding equipment for each unit 
consists of an oil circuit breaker. dis- 
connecting switch, and 0.75-ohm cur- 
rent-limiting reactor enclosed in a 
steel cubicle. 

Main generator oil circuit breakers. 
disconnecting switches, instrument 
transformers. surge protection equip- 
ment, and main cable terminals are 
enclosed in steel housings with 
Transite barriers. The main trans- 
former leads are designed to carry 
1,470 amp. per phase continuously 
and 1,690 amp. per phase at 75 per- 
cent load factor. The leads consist 
of two 1,500,000-cir. mil. 4-segment 
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compact strand, _ paper-insulated, 
shielded cables per phase. All six 
cables for the three phases of one 
unit are enclosed in a steel pipe, 
82-in. O.D., filled with oil under a 
continuous normal pressure of 200 
psi. The lengths of these circuits 
vary from 725 to 910 ft., with stop 
joints about one-third of the dis- 
tances from the generator ends. The 
ends of the circuits are provided with 
spreader fittings that separate the 
single steel pipe into three nonmag- 
netic pipes with two cables per phase 
that terminate in a porcelain pothead 
bushing. A small pumping plant and 
piping system is provided with neces- 
sary relief and automatic flow valves 
that limit the flow of oil at the stop 
joints in the event that major oil 
leaks should develop. This type of 
cable installation was selected to keep 
the copper requirements and_ the 
cross-sectional area of the space oc- 
cupied to a minimum. 


Control Equipment 


Arrangement of the main control 
system includes the control bench- 
board, the instrument board, the re- 
lay board. the recorder board, the 
d.c. board, and the operator’s desk 
in the center of the control room. 

The benchboard is located in front 
of the operator's desk on which are 
mounted all the necessary controls re- 
quired for the operation of major 
equipment. Instrument and_ relay 
panels are mounted back to back with 
the instrument panels next to the 
benchboard and facing the operator’s 
desk. Indicating instruments, volt- 
age regulators. transformer position 


indicators, and necessary test blocks 
are mounted on the instrument board. 
Relays and an oscillograph with nec- 
essary test blocks are mounted on the 
relay board. 


Fault Protection 


Each generator is provided with a 
set of induction-type differential re- 
lays connected in the full winding 
at the line end and half the wind- 
ing at the neutral end to operate on 
phase, ground, and coil turn faults. 
It is also provided with a low-energy 
overcurrent relay connected as a 
ground differential relay between the 
current transformer in the ground 
lead and the residual current circuit 
of the phase current transformers to 
operate on ground faults near the neu- 
tral end of the windings and to serve 
also as a back-up for the phase differ- 
ential relays.. An overvoltage relay 
is provided to introduce automatically 
a block of additional resistance in 
the main exciter field circuit in case 
the generator voltage exceeds 110 per- 
cent of normal during runaway con- 
ditions. Similarly, a d.c. relay is 
provided and connected across the 
pilot exciter leads to automatically 
introduce a block of additional re- 
sistance in the pilot exciter field cir- 
cuit in case the pilot exciter volt- 
age exceeds 120 percent of normal. 
\n out-of-step relay has been in- 
stalled to disconnect the unit from 
the interconnected system during dis- 
turbances and when out-of-step con- 
ditions persist within a_ predeter- 
mined time interval. 

Power and station service trans- 
formers are protected by induction- 


54-kv. bus l 


INITIAL 
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AT 132 KY. 


INITIAL 
INSTALLATION 


SINGLE-LINE DIAGRAM showing initial and ultimate generator and bus connections 
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ULTIMATE 


type, percentage-differential curre: + 


relays. Induction-type overcurre: | 
relays are also connected in the loy . 
voltage windings of all banks and als» 
in the high-voltage winding of the °. 
winding bank. Distance relays aie 
installed for the 66- and the 154-ky, 
lines with directional ground baci. 
up relays. Provisions have bev, 
made for carrier current supervision 
when the high-tension lines are 
changed over from 132- to 154-ky. 
operation. 

The recorder board, located at the 
left of the operator’s desk, contains 
the automatic load-frequency contr.) 
equipment and recording instruments 
for station and tie-line loads, station 
frequency, high-tension voltages, and 
generator and transformer tempera- 
tures. At the right of the operator's 
desk is a d.c. board with the 25)- 
volt station control storage battery, 
d.c. feeders, and the 115-volt, 60-cycle 
preferred service controls. A 9.4-kva. 
motor-generator set with a d.c. motor 
operated from the 250-volt storage 
battery is provided with necessary 
automatic starting and standard fre- 
quency controls to supply emergency 
115-volt, 60-cycle service for clocks, 
recorders, and carrier current com- 
munication equipment in the event of 
loss of the normal station service 


supply. 
Communication 


A manual _ key-type _ telephone 
switchboard mounted on the opera- 
tors desk provides a flexible means 
of interconnections between the local 
automatic and manual telephone cir- 
cuits and the power line carrier cur- 


154-kyv. bus / 
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CROSS-SECTION THROUGH SWITCHYARD near powerhouse 


rent telephone circuits. An annunci- 
ating and operating recorder is lo- 
cated on each side of the turret. This 
recorder ennunciates and records on 
a chart all starting, stopping, and 
testing operations, thereby automati- 
cally logging the station operations 
by printing the symbol designation of 
the equipment operated as well as the 
time at which the operation occurred. 
The recordings for each operation 
are made in about three seconds. If 
numerous operations occur simultane- 
usly, the operations are automati- 
cally stored and then recorded at 3- 
second intervals. In addition to the 
recording operation, any abnormal 
conditions that require adjustments 
s) as to avoid interruptions to serv- 
ive are indicated by illuminated win- 
dows at the operator’s desk or at the 
governor actuator control boards. 

Terminal boards are located in a 
separate room under the main control 
room. The wires from the controls 
and instruments are brought down 
through troughs and terminate at the 
terminal board and connect to cables 
that pass through the floor below to 
pen Transite trays in a tunnel that 
extends along the electrical bay to the 
powerhouse equipment and to the 
switchyard. The control cables are 
arried on trays to points opposite the 
equipment to be controlled and then 
through conduit to the equipment and 
iis connections. 


Station Service 


Station service is supplied by two 
250-kva., 480-volt, 3-phase trans- 
former banks, with one connected to 
the main generator leads of Unit 1 
and the other to Unit 2. One 400- 
kva., 480-volt. 0.8 power factor gaso- 
ine-engine-driven generator set is 
provided to supply emergency service 
‘o essential auxiliary equipment and 





to emergency lighting circuits when 
all other sources to the station serv- 
ice system have been interrupted. 

Main auxiliary switchboard has its 
bus divided in two sections, with one 
feeder from each bus section deliver- 
ing power to the unit boards, a com- 
mon distribution board, the crane 
trolley plug outlets, the lock operat- 
ing control board, and the station 
main lighting transformers. A double 
throw switch 3 is installed at each dis- 
tribution point to prevent paralleling 
of main bus sections. One feeder 
from each bus section delivers power 
to two 125-hp. unwatering pump 
motors. The main supply and bus 
tie breakers are electrically inter- 
locked to prevent parallel operation 
of transformers and of the engine- 
driven generator with either trans- 
former. A unit distribution board 
serves all essential auxiliaries re- 
quired for that generating unit. A 
common board distributes power to 
the auxiliaries necessary for general 
station operations and the air-condi- 
tioning control board. 


Switchyard 


The switchyard is located on an is- 
land formed by the lock and the main 
river channels adjacent to the power- 
house downstream. The structures 
are designed for 66- and 154-kv. 
operations. Line traps, capacitors, 
and potential devices are provided for 
all 154-kv. lines The connections 
branch off through disconnecting 
switches and breakers to buses 
mounted on separate supports on 
either side of the main structure. 

Three 3-winding single-phase trans- 
formers form bank 1 with a bank 
rating of 45,000 kva. self-cooled, 60,- 
000 kva. forced air cooled, 161/132- 
66-13.2 kv. The 66-kv. winding is 
provided with electrically operated 
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remote-controlled tap changing under 
load equipment. This bank with 
above rating was selected to trans- 
form the output from one generating 
unit to the 66- and 154-kv. systems. 
Since the installation of the fifth gen- 
erating unit was deferred, forced-oil 
coolers are being added to increase 
the bank rating to enable this bank 
to carry temporarily the output of 
two generating units. Generator No. 
4 will be connected to this bank until 
the fifth generator is installed. Three 
2-winding single-phase transformers 
form bank 2 with bank rating of 
63,000 kva. self-cooled, 84,000 kva. 
forced air cooled, 161/132-13.2 kv. 
This bank will carry the output of 
generators 2 and 3. Provisions have 
been made for a duplicate bank for 
generator 4 and the fifth generator. 
The neutrals of the 161-kv. windings 
are grounded through one 52-ohm re- 
actor for each bank. The neutral for 
the 66-kv. winding, bank 1, is solidly 
erounded. 


Ring Bus 


The 154-kv. connections will be a 
4-circuit ring bus installation for the 
initial operation of the switchyard. It 
can later be expanded into a main 
bus and transfer bus as circuits are 
added. All 154-kv. breakers are rated 
1.200 amp., 2,500,000 kva., 5- and 
&-cycle opening. They are pneumati- 
cally operated and connected for a 
l-shot reclosing operation after an 
automatic no-voltage or synchronism 
check. 

Retired 132-kv. breakers have been 
reconditioned for 66-kv. service, and 
each has been provided with a reclos- 
ing relay. The 66-kv. line relays are 
coordinated with the line fuses at 
customer's substations. The breaker 
is tripped once by the high-speed line 
relays, but if the fault persists, fol- 
lowing an instantaneous reclosing 
operation, the high-speed relay trip 
circuit is blocked to allow time for 
the line fuses to operate. 

Main buses are of standard gal- 
vanized pipe with the joints welded 
and zine-sprayed. The transformer 
delta buses are standard copper pipe. 
Other connections required are either 
copper pipe or cable. Transmission 
line ground wires are clamped to the 
top of the steel structures and con- 
nected to the station grounding sys- 
tem. Overhead ground wires pro- 
vide a protective shield for the 
equipment in the switchyard. 
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Oxidation Inhibitors 
in Insulating Ouils—IT’ 


General nature of added inhibitors—Need for standard test to evaluate 


effectiveness—Contrast with inhibition of lubricating oils—Difficy} 


to justify use of inhibitors in insulating oils—Focus on one oil and one 


inhibitor suggested as beneficial move 


L. J]. BERBERICHt, Westinghouse Research Laboratories, East Pittsburgh, Pa. 
nner Le 


MANY PAPERS and patents can be 
found in the literature of the last 20 
years describing compounds which 
are effective in retarding the oxida- 
tion reaction in oils. Chief among 
these are the aromatic amines, aro- 
matic sulfides and disulfides, aro- 
matic phenols, and aromatic phos- 
phates and thiophosphates. There 
are certain compounds which appear 
to owe their effectiveness to either 
deactivation of the metal or reacting 
with the metal surface in such a way 
as to eliminate its catalytic action. 
The phosphorous compound, tert- 
amylphenyl phosphite, is an example 
of this type. There is also a third 
type of compound which is believed 
to be a “sludge solvent”. These ap- 
pear merely to increase the solubility 
of the oil for the sludge, thus prevent- 
ing its precipitation. Nitrobenzene 
and nitronaphthalene are examples of 
this type. 


Test Comparisons 


It appears futile to attempt to com- 
pare the effectiveness of the many 
inhibitors described in literature, for 
no thorough tests covering a wide 
range of compounds in conventional 
transformer oils have been made un- 
der the same test conditions. It is 
impossible to compare test results un- 
less (1) the tests are made on the 
same oil, (2) the same test criteria 
are used, (3) the same test condi- 
tions are used, and (4) the same 
metal catalysts are used. There is 
no standard test for evaluating in- 
hibitors for insulating oil use. and the 


* The preceding installment appeared in the 
February 17, 1945, issue of ELecTRICAL WorLp 
+ Section Engineer, Insulation Department 
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need for one is apparent. The de- 
velopment of a satisfactory test pro- 
cedure, however, is an extremely diffi- 
cult problem in itself. In view of this 
situation, the results on only a few 
representative inhibitors will be dis- 
cussed. 

}alsbaugh and his co-workers at 
the Massachusetts Institute of Tech- 
nology have made a study of the oxi- 
dation of a considerable number of 
oils in which the electrical proper- 
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FIG. 1—Effect of various inhibitors in 
limited oxidation 


A. Oil plus 2, 6-di-tert-butyl-4-methy]- 
phenol 

B. Oil plus n-benzyl-p-anisidine 

C. Oil plus beta-naphthol 

D. Oil plus diphenylamine 


March 3, 


ties are emphasized as test criteria, 
They have also investigated to 4 
limited extent a series of oxidation 
inhibitors (Fig. 1). The inhibitors 
were added in 0.1 percent concentra- 
tion to an experimental oil refined to 
the point where it was essentially free 
of aromatics. 


Sludge Inhibition 


The tests were made at 85 deg. C. in 
the presence of copper with only a 
limited amount of oxygen (105 cc. of 
oxygen per kg. of oil) available to 
the oil in a closed system. The “con- 
ductance factor”, which is a number 
proportional to the conductance of 
the oil, was measured as the oil aged. 
Inhibitors (A), (B), and \C) appear 
to be very effective and (D) only 
somewhat effective. The tests. which 
were directed more toward oils for 
cable use, were not run long enough 
to enable the evaluation of their use 
in transformers. Work of this type 
is very valuable but represents only 
a start in the problem of evaluating 
inhibitors. 


Sludge Criterion 


Trautman investigated a number of 
inhibitors in a typical transformer 
oil. In this work, sludge formation 
was used as the test criterion. The 
tests were carried out at 120 deg. C. 
in the presence of air and copper. 
The time required to form a fixed and 
conveniently measurable amount of 
sludge was used as one of the test 
criteria. Some of Trautman’s results 
are given in the table. 

It will be observed from the table 
that some of these inhibitors are the 
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sume as those investigated by Bals- 
}ough. Benzyl-p-anisidine and 2,6- 
di-tert-butyl-4-methylphenol are seen 
to be effective in both types of tests. 
The table also shows that a combina- 
tion of two inhibitors is more effec- 
tive than either inhibitor alone. This 
has often been found to be the case. 





Effect of Various Inhibitors on 
Sludge Formation in 
Transformer Oil 

Time to 


orm 0.1% 
Sludge—Days 


[nhibitor and Amount Added 
Percent by weight 





None—Oll alome .......-ee00% 7 
3enzyl-p-anisidine 0.1%...... ae 
Benzyl-p-anisidine 0.5%...... 60 


Renzyl-p-anisidine 0.1% plus 2, 
6-di-tert-butyl-4-methly phenol 


Cee via whi site) 6.Pidi oid 89.4.0 & 2:5 60 
2 §-di-tert-butyl-4-methylphenol 

eo ra Sr es eee eee 14 
Nenzyl aniline 0.8%......... 11 
Trithiophenyl phosphate 0.3% . ma 


frithiophenyl phosphate 0.3% 
plus 2, 6-di-tert-butyl-4-meth 
TION. Vie secs eewesas a §2 


Tests such as these come closer to 
the transformer oil practice. How- 
ever, tests in actual transformers must 
he made before their practical value 
can be determined. 


Selective Inhibition 


In some cases the same compound 
may act to inhibit oxidation in one 
type of oil and promote oxidation 
in another type of oil. A striking ex- 
ample of this is shown in Fig. 2, data 
for which were obtained by Dr. H. E. 
Mahncke of our Laboratories. The 
lest consisted of a modified Sligh test 
carried out at 175 deg. C. with no 
metal catalyst. Oxygen absorption 
was used as the test criterion. Oil 
\ is a naphthene base oil with a 
viscosity index of 76. and Oil B is 
: paraffine base oil with a viscosity 
index of 105. Both of these oils were 
iged with and without 4 percent of 
Neozone A (phenyl-alpha-naphthyla- 
mine). Neozone A is seen to be very 
effective in Oil A and surprisingly 
enough promotes oxidation in the 
case of Oil B. 

Very similar results were obtained 
when the aging was carried out at 
l0) deg. C. in the presence of brass, 
iron, zinc, and aluminum. The time 
scale, however, in this case was in 
hundreds of hours instead of hun- 
dreds of minutes. Not all inhibitors 
show this behavior, but many of 
them show no or very little effective- 
ness in one type of oil and consider- 
able effectiveness in another type of 
oil. Thus, the specificity of most in- 
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hibitors further complicates their 
evaluation and use. 

Many inhibitors are very effective 
in retarding oxidation of oils refined 
to the point where they approach a 
white oil. The aromatic amines, 
sulfides, and phenols appear to have 
attractive possibilities in this type of 
oil. Some of them retard both sludge 
and acid formation for relatively long 
periods of time. However, there are 
several disadvantages which must 
not be overlooked. These are: (1) 
The cost of a white oil is consid- 
erably higher than a conventional oil. 
(2) The inhibitor is eventually con- 
sumed and then acidity forms at a 
rapid rate. 


Practical Considerations 


As far as the writer knows, little 
use of inhibitors has been made in 
insulating oils up to the present time. 
In striking contrast, inhibitors have 
come into quite extensive use in the 
various types of lubricating oils and 
internal combustion engine fuels. 
There are a number of reasons for 
this, chief among which are the fol- 
lowing: 


1. The life of the electrical ap- 
paratus in which insulating oils are 
used is long, 20 or more years, and 
the evaluation of an inhibitor in terms 
of such a long life is an extremely 
difficult problem. 


© 
” 
S 
© 
b 
Vv 
© 
a 
© 
i 
> 
” 
” 
e 
£ 
a 


0 100 200 300 400 500 600 700 800 
Time - Minutes 





FIG. 2—Oxygen absorption by modi- 
fied Sligh test at 175 deg. C; no catalyst 


2. Since the cost of the oil is only 
a relatively small fraction of the total 
cost of the apparatus, there is not any 
great incentive to take the risk which 
the use of an untried inhibitor in- 
volves. 

3. The universal inhibitor has not 
yet been found, that is, one that is 
effective in a wide range of oil types. 

4. The use of different inhibitors 
by the various oil suppliers would 
bring about complicated storage and 
field servicing problems. There is no 









assurance that two vils containing dif- 
ferent inhibitors can be mixed with- 
out deleterious effects. Thus storage 
tanks may be necessary for the oil 
from each supplier. 

5. Modern electrical oil-filled ap- 
paratus is more and more approach- 
ing a type of construction in which 
contact of oil with oxygen is avoided, 
thus further reducing incentive for 
using inhibitors. 


Inhibition Unattractive 


In the face of the situation just 
described it is difficult to make an 
attractive case for the use of inhibi- 
tors at the present time. What the 
future holds, of course, cannot be 
predicted, but the adoption of one oil 
and one inhibitor by the whole in- 
dustry would certainly help the in- 
hibitor cause. The use of inhibitors 
in reclaimed oils appears to offer 
some possibilities. However, large 
scale reclaiming has not come into 
general use in this country because 
the price of new oil is so low that 
such operations are not very profit- 
able. This picture can change in the 
future, especially if we should reach 
the point where we will be faced 
with the low petroleum reserves. as is 
the case now with many of the Euro- 
pean countries. 


Best Place to Work 


Emphasizing friendliness and _per- 
sonal interest, the booklet, “The Best 
Place in Nashville to Work,” recently 
printed by Nashville (Tenn.) Elec- 
tric Service for information of new- 
and old-employees, is definitely an 
effort to sell employer to employee. 
The “what” and “how” of the util- 
ity are explained sufficiently, but the 
greater part of the space in the book- 
let is taken by text and pictures in 
terms of “who”, that is, the employee 
himself and the people he works with 
A noteworthy feature is that in the 
whole 32 pages the word “don’t” oc- 
curs only once and then it is used 
informatively, not in admonition. 

In no sense is this an instruction 
book, full of rules of conduct and of 
performance, telling them what they 
should and should not do. with which 
new employees are often greeted whet 
they report for work the first day. 
Rather the theme of “welcome to our 
midst” appears on every page, no’ 
just on the first. 
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Editorials 


S. B. WILLIAMS, Editor 





Street Lighting Will 
Attract Industry and Labor 
AFTER TOO LONG a period of hibernation, interest in 


street lighting is waking up. 

Cities with war-swollen populations wanting to keep up 
their industrial activity and communities wondering how 
they can bring back their workers who were lured away 
by war jobs are becoming conscious of the necessity for 
providing some of the intangibles if they are to attract 
and hold an ample supply of labor. Unsafe streets at 
night, dimly lighted and unattractive shopping areas, and 
mounting traffic accidents with high insurance rates will 
drive away labor and industry. After the war com- 
munities will be in competition for new industries, not 
so much a competition of manufacturing advantages as of 
living advantages. Will the town be a good place to live 
in and bring up children? That will be the big test. 

High in the list of things that can make a town a good 
place to live in is its safety after dark and not far below it 
is the attractiveness of its downtown area at night. For 
several years The Street and Traffic Safety Lighting 
Bureau has been plugging away at the night-driving 
hazard and, while it has accomplished a great deal in 
awakening people to this national problem, it cannot do 
the job alone. It is now asking the utility industry to join 
it in the job of educating community leaders to the need 
for adequate and modern street lighting. Since every util- 
ity is deeply interested in the growth and opportunities 
of the communities it serves there should be no question 
about cooperation. , 

It is true that improved street lighting would mean 
added load, but that in itself is relatively unimportant by 
comparison with the far greater load possibilities from a 
community that attracts industry and holds its workers 
because it is a good place in which to live. 

Twenty-five years ago a city wasn’t up to date if it 
didn’t have a white way. But the world has moved on 
and white ways are no longer modern. Today we need 
to relight all of our traffic streets. With interest awaken- 
ing now is the time to act. Feed people information 
that affects their home and they will not be long in 
demanding what is right. 
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Red Cross Giving 
!OR MOST PEOPLE the annual War Fund drive of t)\. 


Red Cross, now in progress, represents their only conti. 
bution to the work of this great organization. To millioys 
of others, however, money, though generously given, js 
the least of their contributions to Red Cross. In every 
community there are Red Cross workers who, somehow oy 
other, are finding the time to do their bit toward easing 
war-caused suffering. Not all of these groups are com. 
munity in nature, many are among the employees of con. 
panies. On the front cover of this issue are pictures of 
some of the ways power utilities through their employees 
and the use of company facilities are daily helping this 
work. There are Wisconsin Electric Power girls working 
as Red Cross nurses aides in Milwaukee hospitals, Con- 
necticut Light & Power blood bank, dolls made by Com. 
monwealth Edison girls for children of hospitalized sery 
ice men and a community surgical dressing group at the 
inain office salesroom of Pennsylvania Power & Light. 
We take this opportunity to commend the electrical 
industry and its employees on their support of and partici. 
pation in the work of Red Cross and to urge that great as 
their contributions of money and time have been in thy 
past they be larger than ever in this year of greater need 


Insulating Oil 
Research Advances 


FOR SOME YEARS the behavior of water in oil has 
been a major object of study in relation to preventive 
maintenance by engineers intimately interested in insula. 
tion. Two main goals have been (1) how to control the 
water content of insulating oil in service so to prevent a 
reduction in dielectric strength of the oil itself or a 
similar deterioration in an immersed insulation: and 


(2) investigation of the possibility that the tolerance 


of an oil for water may be an index of its life condition 
in terms of deterioration. 

It appears that water totally in suspension in oil may 
be a dangerous poison electrically speaking. Data indi- 
cate that as low as 10 parts per million of water in sus- 
pension may reduce the spark value in the vicinity of 
25 percent. On the other hand, water in solution, even 
as high as 100 parts per million, may not cut down spark 
value appreciably, and dielectric loss and power factor 
tests on such liquid insulation may give values so low as 
to fail to distinguish it from water-free oil by ans 
ordinary sensitive measuring apparatus. Research is 
progressing in the direction of studying both electrically 
active and non-active water in oil and considerable 
progress has been made in defining the spheres and 
developing such procedures as filtration by blotter press. 
centrifuging. saturation, distillation and emulsification. 

This work in a physio-chemical area seems likely to 
yield increasingly valuable results to the operating engi- 
neer when further exploited. It means thinking of liquid 
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water not as H,O (hydrol) molecules alone, but as 
,rouys or clusters which may behave as a single mole- 
ule while in fact they are di-hydrols, tri-hydrols 
HoO)s,  (H20)s on, performance being 
fected by temperature. The search for primary 


and so 


yandards is making headway, and it is hoped that sig- 
yificant and accredited valuations can be had in due 
ourse for direct application in diagnosing insulating 
liquid condition and prospective life in relation to oil 
ad perhaps other liquids found increasingly useful in 


sommercial apparatus. 


A Practical Angle on 
Jobs for Veterans 


\O MATTER WHAT or how much management says 
bout intentions and plans for re-employment of the dis- 
harged veteran, no matter if the president writes him pre- 
discharge letters telling him his place in the company- 
family is waiting for him, no matter if all the vice-presi- 
dents have been instructed to crowd around with welcom. 
ing handshakes when he turns up and applies for his old 
ob or a better one—none of these will mean very much 
inless the veteran finds consideration and understand- 
ng among the people he is put to work with, particularly 
inless he gets these from his foreman or other immedi- 
ite superior. 

We had been beginning to think that a lot of all we 
heard and read concerning dispositions made and making 
tor suitable placement of the discharged veteran in the 
oming world of peace was too much top side. And it 
did not seem to us that it was getting down into the 
rganization, at least it did not appear so. 

We are pleased, therefor, to call attention to a little 
nook entitled “You and the Ex-Service Man,” prepared 
oy the training and education department of John A. 
toebling’s Sons Co. and put into the hands of every 
Roebling foreman and supervisor. This book recognizes 
that it is the people and circumstances immediately sur- 
rounding the veteran in his re-employment that will deter. 
mine success or failure in the task of turning the soldier 
into a useful and happy citizen. And in specific terms it 
teaches the foreman how to discharge his responsibility to 
assure the result will be success. 


It's Still PR 

FROM LISTENING to many talks and discussions and 
from reading many papers and articles on high frequency 
electric heating, we have reached one definite conclusion. 
lt is that the subject has become so cluttered up and in- 
fested with esoteric terms and considerations that it may 
easily bog down in its own technology. 

Ask an expert how to figure the amount of heat for a 
given piece of work and he rushes to the nearest black- 
board and graps the biggest hunk of chalk in the gutter 
it the bottom. He knows he’s going to need the biggest 
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one. Then he starts writing the equation for W, which 
is the power that is converted into heat. After the “equals” 
sign, he inscribes a long series of hieroglyphs, symbol- 
and numbers that cause to ache every head but his. 

Therefore it is indeed a relief when one of the initiated, 
no doubt an irrevelant person whose admission to the 
arcanum is now known to have been a mistake, comes 
forward and calmly states that the power converted into 
heat in a high frequency set-up is the same old 1*R which 
children destined to become electrical engineers learned at 
their mothers’ knees. This revelation of the basic sim- 
plicity of the equation occurs in the opening paragraphs 
of an article on high frequency heating in this issue of 
KM LECTRICAL WORLD. 

Of course, it is practically impossible to take direct 
measurement of current in a high frequency cireuit. And 
determination of resistance is a little difficult, too. Maybe 
it is really necessary to mess around with the hieroglyphs 
and symbols in order to reach the value of heat-producing 
power. But there is no necessity to stupefy the innocent 
inquirer with a spate of intricate mathematics when he 
asks how and how much heat is produced. He will be 
just as informed and much happier with the simple IR. 


They Are The Company 
FOR THE UTILITY MAN with the “I want to know” 


frame of mind about his company Detroit Edison has 
written a handbook titled “You are the Company.” It’s 
no ordinary slick-paper exhibition of corporate megalo- 
mania. Surprisingly enough, moreover, there isn't a 
financial statement in it anywhere. Instead its thirty-five 
modest pages answer sensible questions that ordinary 
people, either customers or employees, might ask: “Why 
do public service companies differ from other busi- 
nesses?”; “How do I figure my bill?”; “Why is it fair to 
sive the same rate to farm customers? It must cost a lot 
more to serve them.” 

There are suggestions, too, on what to do ‘till the 
“doctor” comes:—“If someone tells you that wires are 
down”; —‘“that his lights are out” ;—‘that someone has 
been injured by company equipment” ;—* that he wants a 
pole removed from the front of his house.” 

Certainly many utility people know the answers to 
these questions but there are a lot more who don’t. The 
boss or a vice-president isn’t going to be on tap for every 
emergency. 

The office boy, the steno, the ledger clerk are utility 
people. too, and proud of it. Arm them with the answers 
to the crisis questions and give them a chance; they will 
hold up their end in an emergency. conversational or 
physical. as well as anyone. 

But the answers they need aren’t found in balance 
sheets or in pretty pictures of transmission towers against 
the sky. Management must find out what these folks need 
to know to hold their own and then give them the answers 
in straightforward, clear, simple English. They are the 
company and proud of it. Let them reflect their pride! 
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ASHINGTON COMMENT 


LARKIN, Washington 


Correspondent 


Under 30 Deferments 
to Be Reviewed by OWU 


WHAT SHOULD BE THE LAST-- 
and which will doubtless be the most 
severe—program for stripping  in- 
dustry of its workers of fighting age 
is now under way at the insistent 
demand of the armed services. 

The electric power industry and 
other utilities stand to be hit hard. 
just as all other industries do, but 
they have the advantage of having 
their deferred men under 30 years of 
age reviewed by the Office of War 
Utilities in competition with no other 
industry. While this does not mean 
that the electric power industry will 
vet deferments for a greater propor- 
tion of its young men than other 
essential industries, it does mean that 
the selection job wili be done by an 
avency which for the past four years 
has done as good a job for its in- 
dustry as any agency in Washington 
and a better job than most. The 
selection job will be based on the 
intimate knowledge of the operating 
electric utilities which OWU has ac- 
quired during these years and will be 
aimed at insuring that no shutdowns 
oecur because of the induction of 
men without whom a plant eannot 


operate, 


Deferments to be Limited 


Ihe dismal fact is a simple one. 
\: this late date. three months after 
the more conservative of the mili- 
tary experts thought we would have 
won the European war, at a time 
when we had expected to be wheeling 
to face Japan and mustering older 
men out of the service, the 800.000 
occupational draft deferments which 
have been granted men under 30 are 
all to be eancelled. A relative few 
will be restored after the status of each 
young man has been studied by the 
federal war agency responsible for 
the industry in which he works. 

The plan is that a number of gov- 
ernment agencies will sean lists of 
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occupationally-deferred men under 30 
in each plant, and will certify a 
limited portion of them to local draft 
boards for renewal of their defer- 
ments. The draft boards, of course. 
still retain their legal right to make 
final determinations themselves, re- 
gardless of any and all certifications, 
and doubtless a few men recom- 
mended for deferment will be lost. 
In general, however. federal agencies 
have edged the draft boards into an 
ever-smaller corner over the past two 
years, by piling compulsory review 
procedures on top of each other to a 
point at which, for practical purposes. 
they can halt the induction of about 
any man they want retained in civil 


life. 
Unlistables 


Employers are to list their occu- 
pationally-deferred young men_ in 
order of importance. They may not 
list any man who is replaceable, nor 
may they list any man who is en- 
gaged in “planning, research, devel- 
opment, production or construction 
for postwar purposes.” Employers 
who are not on War Manpower Com- 
mission’s Essential Activities list may 
not list anyone. Employees are con- 
sidered replaceable. regardless of 
their job, if, by recruitment or up- 
grading, or by any other means, a 
replacement may be developed during 
three months of intensive training. 
No man may be listed who is not 
performing an indispensable job. one 
which bring 
to a halt the particular operation in 
which he is employed. 

OWU will be the certifying agent 
for privately-owned electric utilities 


unperformed, would 


and electric cooperatives, perform- 
ing this job on delegation of author- 
ity from WPB which is certifying 
agent for a vast number of industries. 
Municipal power plants will certify 
their own men to local boards. That 
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this is no undue bargain is to be sep) 
from the fact that employee. 9 
municipal systems will compete wit} 
firemen, policemen and other m injec. 
ipal employees. 

Employees of federal power ants 
will be certified by the federa) re. 
view committee for governmen: de. 
ferments, which in a year or more of 
operation has demonstrated itse!f tp 
be a very hardboiled outfit, sitting 
as it does under.the sceptical eyvs of 
Congress. 


Need to Determine 


No one should expect that any fla) 
quota system will be applied to com. 
panies in the power business. Com 
panies in tight labor areas are going 
to get more deferments than thos 
in less tight areas. Men with th 
most important operating jobs in 
loose labor areas may go while men 
with less important but still indis. 
pensable jobs in tight areas may stay. 
In an area where no replacement ai 
be found for a man who might be up 
graded to replace a draft-eligible. 
there are more chances of deferment 
than in another place where a replace- 
ment for the man to be upgraded can 
be found. Every company’s list of 
requested deferments will be judged 
on an individual basis in terms of 
the need for manpower in that com- 
pany s areas as compared with the 
need for manpower in another area. 
The method is arbitrary, to be sure. 
and will doubtless be much more 
severe in its application to some com- 
panies than it will be on- others. 

The only happy aspect of the whol: 
matter is the fact that OWU ha: 
demonstrated its integrity and its pro- 
fessional competerice in the past o1 
numerous other controversial pro) 
lems. The industry can rely on fair 
treatment in the handling of a prob- 
lem which can only be settled by dis- 
tasteful fiat. 

OWU is anxious to hear from an) 
company which feels, afier surveying 
the damage done by the certification 
process, that it just will not be able to 
operate. A complete presentation of 
the company’s problem will |» 
studied, and if it develops that th 
company won't be able to get by 
without relief, adjustments will be 
made. It is, of course. OWU’s job to 
see that the power business continues 
to operate. But any such appeal wil! 
really have to be conclusive. 


1945 @ ELECTRICAL WORLD 














Re 
Bi 
tic 


House Sends Roosevelt 
Rivers and Harbors Bill 


Representative Mansfield Indicates That There Will Be Other Similar 
Bills Introduced During This Congress—Action on Williams Contirma- 
tion Awaits Printed Record of Hearing—MVA Measure Delayed 


The House passed and sent to the 
President last week a $381,968,000 
and Harbors Bill containing 
even power projects in Texas, the 
southeast and Northwest. 

The bill sped through the lower 
chamber—as it had through the Sen- 
ate—without opposition or much de- 
bate after members agreed to withhold 
controversial projects which caused the 
same bill to die last winter as the 78th 
Congress adjourned. 

In pushing the bill through the 
House, Rep. Joseph J. Mansfield, Texas 
Democrat and chairman of the Rivers 
and Harbors committee, disclosed that 
there may be several more such bills 
during the present Congress. It had 
been common knowledge that another 
Rivers and Harbors bills would be 
forthcoming this session, to contain 
project reports now being prepared by 
the Army Engineers, and the controver- 
sial projects left out of the present bill, 
but Mansfield’s statement that several 
more are coming was the first intima- 
tion that more than one would be in- 
troduced. 

The nomination of Aubrey Williams 
as administrator of the Rural Electrifi- 
cation Administration was stalled while 
\griculture Committee members awaited 
completion of the printing of a lengthy 
record. In some quarters, it was ex- 
pected that a vote on Williams by 
the Senate as a whole would be held 
up until administration leaders can 
“take the temperature” of the upper 
house by bringing out the appointment 
of Henry Wallace as Secretary of Com- 
merce. Wallace’s nomination was to be 
considered on or soon after March l, 
and probably will entail at least two 
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days’ debate. it is indicated. 

Associated Press late last week re- 
ported that 10 of the 20 Agriculture 
Committee members had told AP they 
intended to vote against a favorable 
report for Williams, while eight had ex- 
pressed intentions of voting favorably 
on the nomination. Two more were re- 
ported in doubt. A tie vote would mean 
an unfavorable report. 

The Senate deferred action for a 
week on the resolution introduced by 
Sen. James E. Murray, Montana Demo- 
crat and author of the Missouri Valley 
Authority Bill, seeking to remove the 
measure from the Commerce Commit- 
tee and have it considered by the Agri- 
culture and Forestry Committee, which 
handled TVA legislation 12 years ago. 

Murray’s resolution was expected to 
provoke a floor fight of some propor- 
tions in view of the insistence of Sen. 
Josiah Bailey, North Carolina Demo- 
crat and Commerce Committee chair- 
man, that the bill would get a fair hear- 
ing before his committee. The Murray 
resolution, however, was not expected 
to hurry appreciably consideration of 
MVA legislation, which will doubtless 
be sidetracked in the Senate by such 
matters as the Bretton Woods interna- 
tional monetary agreement, ratification 
of which was asked recently by the 
President, and an international security 
organization, a treaty for which the 
President wants in the hands of the 
Senate by summer. 

The House Irrigation Committee 
heard Deputy Reclamation Commis- 
sioner William Warne describe a $3,- 
000,000,000 post-war reclamation pro- 
gram which the Interior Department’s 
Reclamation Bureau is now considering. 
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Projects valued at one-third of this fig- 
ure already have been authorized by 
Congress, Warne said, adding that new 
legislation will be required for the re- 
mainder. Work on these projects, he 
said, would be fundamental, and easily 
adaptable by whatever river basin au- 
thorities may hereafter be developed. 

The Senate’s Small Business Com- 
mittee, headed by Senator Murray, 
meanwhile, began hearings on the future 
of light metals, with numerous experts 
in and out of government scheduled to 
testify on many phases of the problem. 
Chairman David Lilienthal, of the 
Tennessee Valley Authority, and Dr. 
Paul J. Raver, director of the Bonne- 
ville Power Administration, are sched- 
uled to testify March 21 on the role of 
public power in the future of light 
metals as it relates to opportunities for 
small business in the south and west. 
Appreciable testimony also will be 
taken on disposition of government- 
owned light metals plants, in conjunc- 
tion with which some power plants have 
been installed. 


Rural Electrification Will 
Cost Utilities $290,000,000 


In extending rural electrification 
within the next three years electric utili- 
ties will spend $290,000,000 and the 
newly served customers $500,000,000 for 
wiring and initial equipment, a pre- 
liminary report to Edison Electric In- 
stitute by its Commercial Planning Com- 
mittee shows. 

Of the prospective 1,000 customers, 
600,000 live on farms, the other 400,000 
occupy rural non-farm homes. 

The report shows that the farm elec- 
trification job is half done with 2,700,- 
000 of the nation’s 5,200,000 farms hav- 
ing service. The areas where the great- 
est_need for electrification exists are the 
Midwest and South Atlantic States. 

Farmers in a questionnaire revealed 
that their first ten choices ff the use of 
electricity were for water systems, re- 
frigeration, including home freezer cabi- 
nets, brooders, water heaters, feed grind- 
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ers, milking machines, elevators, barn 
ventilators, farm motors, and cream 
separators, 


REA Suspends Loans 
to Kentucky Co-ops 


The Rural Electrification Administra- 
tion has suspended further loan allot- 
ments for Keniucky until credit risks 
of local cooperatives can be studied. 
The order signed by William J. Neal, 
acting REA head, was read to managers 
of state co-ops meeting recently at 
Lexington. 

Cause for the order was the recent 
action of the Kentucky Public Service 
Commission allowing the Kentucky & 
West Virginia Power Co. to build 1,156 
miles of rural lines in [6 counties in 
eastern Kentucky (ELectrricaL Wor pb, 
February 24, Page 6). 

REA cannot make loans unless they 
appear to be self-liquidating, Neal ex- 
plained. If power companies are going 
to be allowed to establish lines cutting 
across those of co-ops, future loans must 
be examined to determine if they are 
good risks. 

Some $3,000,000 of allotments are af- 
fected immediately, as well as a 
$30,000,000 post-war expansion planned 
by the co-ops. 

The co-ops will appeal the state 
commission order and if necessary will 
carry the fight to the courts. 

Kentucky is the third state where 
such suspensions have been ordered. 
Allotments in Virginia were lifted after 
seven months and in West* Virginia 
after four months. 


Columbia Directors Resign 
William M. Hickey and O. Kelley An- 


derson have resigned as directors of the 
Columbia Gas & Electric Corp., and 
the number of directors has been re- 
duced accordingly. 

The resigning directors represented 
the United Corp. on the Columbia 
board of directors and gave as their 
reason for resigning the disagreement 
between them and the majority of the 
board on the proper steps to achieve 
compliance by the Columbia System 
with Section 11 of the Public Utility 
Holding Company Act of 1935, 


Appoints Electrical Board 


To prevent the installation of faulty 
wiring, West Memphis, Ark., has ap- 
pointed an electrical inspector and an 
electrical examining board to examine 
applicants for electricians licenses. 


Wolfe and Mayott 
Resign from OWU 


Two three-year veterans of the Office 
of War Utilities left the organization 
this week. 

Harry C. Wolfe, until recently chief 
of the inventory control branch and 
since its abolishment a special assistant 
to OWU Director Edward Falck, trans- 
ferred to the Budget Bureau where he 
will head an organization which reviews 
proposed federal public works pro- 
grams to determine their relation to 
presidential policy and overall program. 

Wolfe came to the power branch of 
WPB in January, 1942, and was deputy 
chief of its research and statistics 
branch, later becoming deputy chief of 
the inventory control branch soon after 
it was organized in March, 1943. Later 
he became chief of the branch, continu- 
ing in this position until the end of 
last year when the branch was abol- 
ished. 

Before coming to WPB, Wolfe was 
affliated with the American Friends 
Service Committee in the development 
of various types of cooperatives and be- 
fore that had helped organize several 
REA cooperatives. For several years 
prior to 1939, he was consumers’ repre- 
sentative for the Monongahela West 
Penn Public Service Co. - 


Mavyott Returns to Hartford 


Clarence Mayott returns to the Hart- 
ford Electric Light Co. after almost 
three and one-half years with OWU and 
its predecessor organizations. 

Mayott joined the staff of J. A. Krug, 
then chief of the power branch of the 
Office of Production Management in 
October, 1941, to help organize the cur- 
tailment program required to alleviate 
the power shortage in the southeast 
that year caused by a severe drought. 
Thereafter, he became chief of power 
pooling for the power branch, later be- 
coming regional power supply engineer 
for the Southeast. Still later, the South- 
west was added to his area jurisdiction. 
This month he was made deputy chief 
of the power division’s power supply 
section. Before joining OPM, Mayott 
had been manager of the Connecticut 
Valley Power Exchange since it was 
organized in 1925. On his return, he 
will do special work for Hartford Elec- 
tric. 

Edgar S. Coffman has been named 
chief of rates and research for the 
Federal Power Commission succeeding 
H. Zinder, who resigned. Coffman was 
with FPC from 1933 until 1944 and was 
principal rate investigator when he re- 
signed early last year to become prin- 
cipal consultant on power and gas 
matters for the Reconstruction Finance 
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Corporation. While with RFC he wa, 
power procurement officer for Defcnse 
Plant Corporation, Metals Reserve (oy. 
poration and Rubber Reserve Comp iny. 

He is a graduate of Purdue Unive ity 
and a member of the American | \s1j. 
tute of Electrical Engineers. 


Court Halts Okanogan 
P.U.D.'s Finance Progr im 


Extension of an injunction ag. ing 
Okanogan Public Utility Distric; jy 
Washington, which prevents it from con. 
tinuing with bond issue plans to fino nce 
acquisition of Washington Water P. wer 
Co. properties in Okanogan County, was 
issued by the state supreme cour! jn 
mid-February on application of the 
power company and citizens of Okano. 
gan County. 

Extension from February 9 to March 
30 carries the injunction through to the 
date when the legality of the proposed 
bond issue will be determined by a 
supreme court hearing. Suit was 
brought when the P.U.D. commissioners 
voted to issue bonds $500,000 in excess 
of the $2,227,531 valuation placed on 
the utility’s properties by a county jury 
in January, 1943. The suit challenges 
the commissioner’s power to raise the 
bond amount set in their original resolu- 
tion iollowing the valuation award. 

Meanwhile, Washington Water Power 
raised a new issue in the P.U.D. con- 
troversy when it filed action in superior 
court to determine if it must sell power 
wholesale to the district which intends 
to be a competitor. The P.U.D. is not 
subject to state or federal utility regu- 
lation and therefore not a utility, the 
suit contends, and the company has 
never been required to sell electricity 
wholesale to a purchaser for resale to 
its own customers. 

Hearing on a decree of appropriation 
by the district, originally scheduled for 
late January, has been postponed in- 
definitely while supreme court litagation 
is in progress, it was reported. 


January Water Supply 
Normal Except in Midwest 


With the exception of Ohio and In- 
diana and parts of southern Florida. 
water supply conditions throughout the 
United States were nearly normal at 
the end of January. In certain places 
cold weather has cut the streamflow bu! 
this condition in turn will serve to con- 
trol floods in the coming months. 
Snow accumulation in Pennsylvania. 
New York, and in New England is 
cause for some concern. Floods, how- 
ever, are not likely to be severe. 
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OWU Will Certify Utility 
Employees for Deferment 


Ruling Applies Only to Privately Owned Companies—Municipal Sys- 
tems Recommend Own Deferments—Falck Explains Procedure Fol- 
lowed under New Regulations—Older Men May Fail Physicals 


Large-scale induction of occupation- 
ally deferred men under 30 years of age, 
with only a “hard-core” of vital work- 
ers in this category left to industry, has 
heen ordered by the government to meet 
increasing demands for young fighting 
men. 

The deferment of such men under 30 
as are allowed to remain out of uniform 
will be handled by certifications by 
about 15 federal agencies, which will 
choose the most vital men in each plant 
and recommend their continued defer- 
ment to local draft boards. 

Only factor mitigating the drastic 
nature of the new manpower program is 
the fact that about 50 percent of the 
men between 26 and 30 summoned for 
induction may he expected to be re- 
jected for physical reasons. 


New Class Established 


National Selective Service, mean- 
while, drew the manpower net a little 
tighter by formally establishing a new 
class of registrants, those ranging in 
age from 30 to 33, inclusive who here- 
after will occupy essentially the same 
status as has been occupied up to now 
by registrants aged 26 through 29. 

Hereafter, registrants in the 30-33 
group must, in order to be eligible for 
occupational deferment, be “necessary 
to and regularly engaged in” an ac- 
tivity in war production or in support 
of the war. Heretofore, these regis- 
trants were required only to be engaged 
regularly in a war-supporting activity 
to be eligible for occupational defer- 
ment. Selective Service’s memorandum 
directs that fathers in the 30-33 group 
be given more consideration than non- 
fathers if all other factors are equal. 
Men aged 34 through 37 are eligible 
for deferment if they are regularly en- 
gaged in war or war-supporting activity. 

The Office of War Utilities will cer- 
tify deferments for the privately owned 
electric power industry and for REA 
cooperatives. Municipal systems will 
recommend their own deferments, and 
employees of federal power systems will 
be reviewed by a federal deferment 
committee. 

In an administrative letter to the 
power industry, OWU director Edward 
Falck reviewed the procedure by which 
companies will certify their necessary 





men. Utilities were required to furnish 
to OWU by March 5 a list of all its men 
who on last January 1 were between 
18 and 29 years of age, inclusive, and 
who were then classified as 2-A or 2-B, 
not including 2-A or B -L or -F. Lists 
are to be in order of importance of the 
men named therein. 

In addition, employers are to file two 
sets of revised form 42-A special for 
each man who meets deferment criteria 
and for whom the employer feels defer- 
ment must be obtained. Employers must 
certify that the list is filed with only one 
certifying agency. Local draft boards 
will not normally grant occupational de- 
ferments unless they are so certified. 

Only men who are doing indis- 
pensable work in an industry listed at 
least as essential by the War Manpower 
Commission may be listed. The electric 
power industry, listed by WMC as 
critical, qualifies here, but not all of its 
employees are considered to be doing in- 
dispensable work. Men listed must be 
irreplaceable by any means, recruit- 
ment, upgrading or otherwise. Men who 


can be replaced by an available zecruit 
or transferee after three months of in- 
tensive training are considered replace- 
able. Men engaged in “planning, re- 
search, development, production or con- 
struction for post war purposes shall 
not be certified for deferment.” 

When these lists and deferment forms 
are submitted to WPB district man- 
agers, electric companies are to send to 
OWU in Washington telegrams disclos- 
ing the total number of employees who 
on January 1 were between 18 and 29 
and who were 2-A or 2-B, and the num- 
ber of these for whom deferment is re- 
quested. 

If form 42-A special is not imme- 
diately available, OWU warned, lists 
should be filed without them and the 
forms obtained from local draft boards 
and filled out as quickly as possible. 
Since utilities are being treated as a spe- 
cial group within WPB, which is cer- 
tifying agent for many industries, lists 
should have the word “UTILITY” 
marked plainly in the upper right hand 
corner. 


Gallup, N. M., Buys Plant 
Purchase by Gallup, N. M., of Gallup 


American Coal Co.’s electric power 
plant at Gamerco, which formerly sold 
power to the municipal distribution sys- 
tem, has been negotiated for $125,000, 
it was announced recently. The plant is 
rated at 5,000 kw. 





BROWNOUT IN THE UNITED STATES—Areas exempt from brownout regulations are 
unshaded. Cities and adjoining cities exempt are indicated by the numbers: 1. Snow- 
flake, Taylor, Showlow, Ariz.: 2. Lamar, Colo.; 3. Pagosa Springs, Colo.; 4. Garden 
City, Kans.; 5. Walnut, Kans.; 6. Monroe, La.; 7. Hope, Ark.: 8. Hillman, Mich.; 9. 
Clayton, N. M.; 10. Copenhagen, Rouses Point. N. Y.: 11. Yazoo City, Miss.; 12. Still- 
water, Okla.; 13, Derby Line, Vt.; 14. Rainelle, W. Va.; 15. Radisson. Wis.; 16. Buf- 
alo, Basin, Wyo.; 17. Aspen, Basin, Colo. 
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Length of Extensions 
Limited by OWU Rule 


U-l-f Amended to Impose Limit of 
5,000 Feet on Extensions to Indus- 
trial, Commercial Users 


The Office of War Utilities has 
amended supplementary order U-1-f to 
impose a 5,000 ft. limit on the length of 
extensions to preferred industrial and 
commercial consumers, limiting to 250 
ft. the allowable length of extensions to 
seasonally occupied dwellings, and 
making certain other changes. 

Paragraph (b) (2) has been changed 
to provide that notwithstanding the 
length limits of Schedule 1 in the order, 
the length of secondary circuits for op- 
eration at 600 volts or less, if underbuilt 
on existing poles, need not be included 
in determining the length of allowable 
extensions. A new paragraph, (b) (5), 
requires that the smallest quantities 
and sizes .of equipment and conductor 
which will furnish service at minimum 
standards must be used on U-1-f exten- 
sions. 

Paragraph (d) has been changed to 
allow the completion. of work on U-1-f 
extensions begun prior to the issuance 
of this amendment provided, in the case 
of overhead construction, that clearing 
and staking of rights of way have been 
completed and not less than 20 percent 
of the required poles are in place. Un- 
derground construction may be com- 
pleted if any work has been done. 


Limit Transformer Placement 


In restricting to 250 ft. the allewable 
lengthiof extensions to seasonally occu- 
pied dwellings the order provides that 
no transformer may be installed on such 
extensions except as a replacement. Ex- 
tensions of 1,000 ft. per consumer are 
allowed under Schedule 1 to dwellings 
occupied throughout the year, but no 
transformer may be installed on such 
extension other than for replacement, 
unless a refrigerator, washing machine 
or electric range is installed’’in the 
dwelling, in which case one transformer 
per consumer is allowed. 

In limiting to 5,000 ft. the allowable 
extension to an industrial or commercial 
consumer listed in Schedule A of CMP 
Regulation 5, the new version of U-1-f 
provides also that no extension costing 
more than $10,000 may be erected. The 
order provides also that no limitation on 
the length of an extension, other than 
the $10,000 ceiling, shall be imposed on 
an extension to operate an electric motor 
for oi] well drilling or pumping. 

The 5,000 ft. limitation applies not 
only to businesses listed in Schedule A 
of CMP Regulation 5, but also to ex- 
tensions to electric, water, gas, steam 
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heat, telephone and telegraph utilities; 
industrial and commercial consumers in 
the petroleum industry other than retail 
marketers; industrial or commercial 
consumers engaged in the business of 
mining or burning refractories who have 
been assigned serial numbers under 
preference rating order P-56; industrial 
or commercial consumers engaged in 
radio communication or broadcasting; 
and hospitals. Except for these indus- 
trial and commercial consumers, no ex- 
tension shall exceed 1,000 ft., which 
shall include primaries, secondaries and 
service drops. No transformers may be 
installed except for replacement. 

Extensions to serve additional street 
lighting facilities must satisfy all the 
following conditions: 

Additional lights must be certified in 
writing by local public authority to be 
necessary for public safety; not more 
than 500 ft. of extension may be in- 
stalled per street light to be served; no 
distribution transformer may be _in- 
stalled except to replace one in service; 
and no additional street lights may be 
installed closer than 250 ft. to another 
street light except as necessary to pro- 
vide a single light at an intersection or 
at the ends of a bridge, tunnel or via- 
duct. 


4th Class Kentucky Cities 
May Use Utility Surpluses 


Fourth class cities in Kentucky may 
use surplus funds from municipally 
owned utilities for general purposes, the 
Court of Appeals ruled unanimously in 


- upholding the claims of Mayfield 


against its Electric Plant Board, created 
by its City Council to operate Mayfield 
utilities. The ruling did not touch on 
rights of cities of other classes in such 
cases. 

The appellate opinion declared that 
after the plant’s operating and mainte- 
nance costs and its sinking fund had 
been cared for, the City might transfer 
any surplus to its genera] fund, that the 
City Council could require the water- 
works plant to pay “tax equivalents” 
and also could put in effect a retroactive 
reduction in rates the plant charged the 
City for fire hydrants. The “tax equiva- 
lent” charges must be charged to the 
plant’s operating costs. 


Would Free Maine Co-ops 


A move to free REA cooperatives 
in Maine from contro! of the Public 
Utilities Commission has been. intro- 
duced in the legislature. The bill would 
allow the co-ops to run power lines 
wherever they choose without first ob- 
taining P.U.C. approval. 
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San Francisco Gets 
Extension from Court 


Permission for the city of San } ap. 
cisco to continue selling Hetch He chy 
power to the Pacific Gas & Electric (,. 
for a period of four months pas} the 
March 1 deadline established j;, 4) 
earlier court action was granted | ¢}). 
ruary 26 by Federal Judge Micha | J, 
Roche. 

The extension, agreed to by Arth«y |. 
Goldschmidt, chief of the power bronch 
of the U. S. Department of the Int: cio; 
headed by Secretary Harold Ickes, wa. 
granted in order that San Fran: isco 
might have an opportunity of working 
an “orderly system” for compliance wit) 
the Raker Act which forbids sal. o/ 
Hetch Hetchy power to a private utility. 

Called as a witness for the city, Mayo 
Roger Lapham testified that San Fran. 
cisco is presently engaged in negotia- 
tions with the Turlock and Modest. [;. 
rigation Districts and the two Kaiser. 
owned Permanente plants near Say 
Jose, Calif., for the sale of its exces. 
power. The mayor declared that 4 
peremptory cancellation of P.G.&E. con. 
tracts would cost the city $1,250,000 th. 
first year and would result in an in 
crease of 16 to 17 cents in the city’s tax 
rate. 

In asking for an extension of th 
March 1 deadline, city officials had pre 
viously disclosed that the Riverbank. 
Calif., aluminum plant, which purchased 
$2,400,000 worth of Hetch Hetchy 
power annually until its operations wer 
suspended a few months ago, may te- 
open to engage in the manufacture o! 
other war products. Should the River- 
bank plant reopen, they stated, it again 
will be come a heavy purchaser of Hetcl: 
Hetchy power. 


Supreme Court Upholds 
Bonds of Springfield, Mo. 


Issuance of $6,750,000 worth o! 
revenue bonds by Springfield, Mo.. ! 
finance municipal ownership of gas. 
electric and transportation utilities ha- 
been upheld in a unanimous opinion 0! 
the Missouri supreme court. 

The city contracted last September to 
buy all the common stock of the Spring: 
field Gas & Electric Co. from the Fed- 
eral Light & Traction Co. The circuit 
court upheld objections that the bond- 
were unconstitutional declaring th 
bonds invalid and enjoining the city 
from issuing them. But on the city = 
appeal, the high court declared, “W« 
think it is clear that such cities 
given authority to issue bonds pay.h! 
only from income derived from 
public utility to be acquired.” 
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Drive to End War Time 


Begun by Representatives 


Cannon and O'Hara Support Farmers’ Viewpoint That Energy Saved at 
Day’s End Is Required Early in Day—OWU Studying What Repeal 
Would Mean in Extra Capacity Requirements and Consumption 


\ new Congressional drive for the 
repeal of War Time was indicated this 
week when Reps. Clarence Cannon, 
Missouri Democrat, and Joseph P. 
Q’Hara, Minnesota Republican, at- 
tacked WPB’s position in favor of the 
measure with the statement that it could 
not prove that War Time has saved 
electricity. 

Cannon and O’Hara, who led the 
fight against War Time last spring be- 
fore a subcommittee of the House In- 
terstate Commerce Committee, _ re- 
iterated farmer opposition to War Time, 
with O’Hara insisting that energy 
saved ut the day’s end was required 
early in the day. 

Cannon was quoted as saying that 
an Interstate Commerce subcommittee 
nad unanimously voted for repeal, but 
a committee spokesman said no sub- 
committee on the matter had _ been 
organized since the death of the old 
-ubcommittee with the 78th Congress 
last December. The subcommittee last 
spring held numerous hearings but 
never completed them after OWU Di- 
rector Edward Falck testified that War- 
Time was indispensable, both from a 
apacity and fuel standpoint. 


War Department Against Repeal 


fhe Solid Fuels and Petroleum Ad- 
ministrations for War were strangely 
silent in the new controversy, but it was 
known that the War Department had 
spposed repeal on the basis that it 
would increase the consumption of fuel. 
Well informed government officials con- 
led that War Time, which was a 
ipacity problem at its inception almost 
three years ago, is now as much of a 
‘uel problem as a capacity problem. 
Deputy Administrator Paul Valle of 
OWU’s Power Division testified recently 
before the Michigan and South Dakota 
legislatures each of which was consid- 
ering bills to circumvent War Time by 
changing the time zones applicable in 
their states. A bill putting Michigan in 
the Central Time zone rather than the 
Eastern zone was recently signed by 
Michigan governor, but a similar 
bill was tabled by the South Dakota 
lesislature after Valle’s testimony. Valle 
iy make a similar appearance before 
the Wisconsin legislature. 


Meanwhile, Falck, has assigned 
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OW U’s statistical specialist, Constantine 
Bary, of the Philadelphia Electric Co., 
to a review of the War Time situation 
for new determinations of what repeal 
would mean in extra capacity require- 
ments and extra kilowatt-hour consump- 
tion. While Bary’s study is not yet 
complete, it was felt in some quarters 
that it would show some reduction in 
the 1,500,000-kw. capacity savings at- 
tributed to War Time in an earlier sur- 
vey, but little if any change in the 
1,600,000,000-kw.-hrs. estimated to be 
saved annually. It was felt that imposi- 
tion of the “brownout” would be the 
principal cause of any reduction in 
capacity savings attributable to War 
Time. 


V-E Day Will Bring No Relief 


Several OWU officials indicated that 
the end of the German war will not 
afford the relief from War Time which 
it was generally felt a year ago would 
be forthcoming. 

If the cutbacks cause only the cessa- 
tion of third-shift operations, one official 
said, power systems would still be faced 
with morning and evening peaks, so 
that the capacity problem. would be as 
important as ever. If, as seems unlikely 
now, cutbacks are as large as 40 per- 
cent, the figure commonly expressed 
last year, removal of second shift 
operations would cut the evening peak 
but leave the morning peak and its 
capacity problem. 

While OWU men agree that in some 
areas the fuel and capacity problems 
are not so pressing as they are in many 
others, the value of many interconnec- 
tions might be lost if easy areas were 
to revert to standard time. In any event, 
they add, it would be almost impossi- 
ble to allow some areas to operate on 
standard time and hold less fortunate 
areas to War Time. 


Utility Coal Consumption 


Electric utility. power plants con- 
sumed 7,351.329 tons of coa] in Decem- 
ber, 1944, the Federal Power Commis- 
sion has reported. Coal stocks of elec- 
tric utility power plants as of Jan. 1, 
1945 were 8.5 percent more than stocks 
of the same date last year. 


Utilities Rank Second 
on Coal Priority List 


WPB Ratings Will Be Used only 
in Emergencies — No Distinction 
Made Between Group Members 


Electric and other utilities rank sec- 
ond on an emergency coal priority list 
developed by WPB at the request of the 
Solid Fuels Administration for War. 
Existence of the list was disclosed by 
WPB Chairman J. A. Krug, who said 
that it will be used only in emergencies. 

It was believed that the list, if it ever 
is invoked, will be invoked only on 
a local, or at the most, a regional basis, 
never nationally, Transportation tie-ups. 
such as those experienced recently 
when rail yards and lines became snow- 
bound throughout the Northeast, might 
cause the list to be invoked for afflicted 
regions in which coal supply was low 
before the tie-up. one spokesman said. 

Heading the list are industries which 
may require coal to prevent irreparable 
damage to equipment; i.e., coke ovens 
or blast furnaces which would be ruined 
if they were abruptly taken out of serv- 
ice when a coal pile gave out. No dis- 
tinction is made as between less essen- 
tial or more essential industries in this 
category. but impending damage to 
equipment must be demonstrable. 

Transportation facilities, including 
ships requiring bunker fuel, and other 
utilities rate immediately behind this 
classification, again with no differentia- 
tion between members of this group. 
Domestic space heating requirements 
and industries follow, with industries 
classified according to essentiality. Seven 
categories of priority are established by 
the list, which was not made public. 

Preparation of the list followed a re- 
quest by SF Administrator Harold L. 
Ickes, who caleulated that a 50,000,000- 
ton deficit in-production would have to 
be faced this year. Of this deficit, 20.- 
000,000 tons is anticipated to come from 
existing stockpiles. The remainder will 
have to be made up through savings. 
Ickes thus raised the deficit from the 
25,000.000 tons anticipated by War 
Mobilization Director James F. Byrnes 
in his request for a “brownout” of non- 
essential lighting. 

Electric utilities -drew down their 
-tockpiles substantially during January 
and the drain continued in February. 
running in some cases as high as 10 to 
15 days per month. Some companies 
still have large stocks, but- mere cur- 
tailment of purchases by these compa- 
nies does not guarantee that the result- 
ing free coal will find its way to those 
users most in need even though it does 
result in the availability of extra coal 
for allocation. 
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Eastern Financiers Enter 
Northwest Utility Fight 





Guy C. Myers, New York “Financial Engineer,” Offers to Purchase 
Puget Sound Power & Light Co. tor Banking Syndicate—Eastern Wash- 
ington P.U.D.’s Willing to Purchase Washington Water Power Co. 


Eastern capital, represented by Guy 
C. Myers, New York “financial engi- 
neer’, has entered the bitter public- 
private utility fight which has been in 
progress in the Pacific Northwest dur- 
ing the past two decades. 

The fact that Eastern financiers have 
interested themselves in the prolonged 
campaign of the P.U.D.’s to take over 
the multi-million dollars worth of prop- 
erties of the  private-owned electric 
power concerns, operating in Washing- 
ton and Oregon, was made known by 
Mr. Myers himself recently when he of- 
fered to purchase Puget Sound Power 
& Light Co., of Seattle, Wash. 

In a communication to Frank Mce- 
Laughlin, president of Puget Sound 
Power & Light, Mr. Myers stated he 
was acting for a New York banking 
syndicate, and that he was prepared to 
submit a “workable plan” for purchase 
of the company’s electric system in be- 
half of the interests he represents. The 
banking syndicate, in turn, would reseli 
the properties to the P.U.D.’s. 


Myers also P.U.D. Agent 


Meanwhile, Bernard Pearce, execu- 
tive secretary of the Public Utility Dis- 
tricts’ Information League in Washing- 
ton, announced that Mr. Myers has also 
been authorized by eastern Washington 
P.U.D.’s to submit an offer for the pur- 
chase of Washington Water Power Co., 
of Spokane. This concern is owned by 
American Power & Light Co., of New 
York City. 

American Power & Light was ordered 
recently by the Securities and Exchange 
Commission to disintegrate itself and 
to retain only integrated properties in 
contiguous territories. Nearly 100 per-. 
cent of Washington Water Power com- 
mon stock is repartedly held by Ameri- 
can Power & Light and, as a conse- 
quence, any negotiations for purchase of 
Washington Power would, as a matter 
of necessity, be submitted to the New 
York office of the parent company. 

For several years Mr. Myers has been 
more or less conspicuously indentified 
with efforts of the P.U.D.’s to acquire 
properties of the private-owned utilities 
in Wash ngton and Oregon. However. 
his outright offer to act as “negotiator” 
for purchase of Puget Sound Power & 






Light for resale to the P.U.D.’s came as 
something akin to a breath-taker to 
many persons familiar with this modus 
operandi. 

It was recalled that one of his most 
recent transactions was his negotiation 
of the sale of Nebraska Power Co. This 
deal subsequently resulted in a chaos 
of litigation. 

In his letter to President McLaughlin 
of Puget Sound, Mr. Myers asked that 
fiscal data concerning the company’s 
operations be made available to him. 
While Mr. McLaughlin acceded to this 
request, he emphasized that no purchase 
offer had been placed before him, that 
he hasn’t “agreed to negotiate with 
anyone’, and that nothing will be 
placed before the company’s some 
10,000 stockholders “until such time 
as a bona fide proposal has been sub- 
mitted”. 

Meanwhile, members of the Washing- 
ton legislature advocating public ac- 
quisition of private-owned utility prop- 
erties in the state were prepared to 
initiate legislative action against the 
utilities if Mr. Myers’ proposal is re- 
jected. 

The action, it was indicated, would 
take the form of a bill which would 
divide the state into three power author- 
ities, empower P.U.D.’s to contract with 
organized labor and assure social bene- 
fits, render it mandatory for power com- 
panies to publish rates for P.U.D.’s ob- 
taining a condemnation award and pro- 
hibit condemnation of municipal sys- 
tems. Condemnation awards would be 
outlawed unless acted upon within a 
year, 





MEETINGS 


Northwest Electric Light & Power Association— 
Engineering and operation section, Davenport 
Hotel, Spokane, Wash., March 27-28. Berkeley 
Snow, executive secretary, 418 Spalding Bldg. 
Portiand 4, Ore. 


Previously Listed 


Canadian Electrical Association — Annual western 
conference, Hotel Vancouver, Vancouver, 8. C 
March 14-16. B. C. Fairchild, managing direc 

tor, 704 Tramways Bldg., Montreal i, Que. 


Electrochemical Society — Spring meeting, Hotel 
Claridge Atlantic City | Sage April 12-14, 
colin G. Fink, secretary, Columbia University, 
3000 Broadway, New York 27, N. Y 
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Dominion Electric Power 
Bought by Saskatchewc:n 


Negotiations have been completed |) 
the Saskatchewan government for } \;. 
chase of the entire controlling stock of 
the Dominion Electric Power, Ltd., of 
Estevan, at a cost of about $450,019. 
Provincial Resources Minister Phe.ps 
announced. The purchase is subjec: to 
ratification by the Saskatchewan legi-!a. 
ture. Officials said it marked the {:rs 
step by the government in a program of 
expansion of Saskatchewan power com. 
mission services. 

Dominion Electric has _properiies 
which originally cost in excess of $3.. 
000,000. It is one of the four large 
private utility companies in the provirice. 
Ultimate objective of the government jx 
to have the power commission operating 
a province-wide system of power distri. 
bution. The company in addition to its 
Saskatchewan properties operates a 
plant in Manitoba, have plants in north. 
ern Alberta, and one in British Colum. 
bia. 

The company will be continued as an 
operating unit until some plan has been 
decided upon in connection with the 
company’s properties outside of Sas. 
katchewan, Mr. Phelps said. 


Maui Electric Co. Needs 
Additional Plant Capacity 


Maui Electric Co., Wailuku, Maui. 
Hawaii, has a critical power shortage 
because of increased sales to the armed 
services, W. K. Watkins, manager, re- 
ports. 

The company is interested in secur- 
ing 6,000 kw. plant capacity and a 
spare unit. The size of the units can 
vary from 2,500 to 7,500 kw. They 
should be turbo-generators, 60 cycle, 
2,300 volt, 400 pound steam pressure, 
750 deg. F. total temperature, 3 phase, 
and should have good efficiency with 
the associated condenser equipment and 
boiler as there is a load factor from 50 
to 60 percent. 


Apperson Remains Head 
of Virginia Commission 


Harvey B. Apperson has been named 
chairman of the Virginia Corporation 
Commission for the year beginning 
February 1. The commission follows 
the rule of rotation in naming its chair- 
man, each of the three members serving 
one year in the post. Apperson has 
been serving as chairman since las! 
June when he was elected to fill the 
unexpired term of Thomas A. Ozlin who 


had died. 
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[l'inois Power Will 
Build Power Station 


ilinois Power Co. will begin work 
this fall on a new electric generating 
station on the east bank of the Illinois 
River near Havana, Ill., according to 
an announcement by H. E. Steinhoff, 
vice-president. Initial installation cost- 
ing about $11,000,000 and consisting of 
two 40,000 kw. turbo-generator units is 
scheduled for completion by late 1946. 
‘lans for the complete project, in- 
volving an 8-year program, have not 
advanced sufficiently for an estimate of 
the total expenditure, it was explained. 
WPB approval of the company’s appli- 
cation has cleared the way for the 
initial construction. 

With completion of the major part 
of the project by 1950, the company 
will be rendered independent of outside 
sources of power to serve its northern 
and central divisions. Illinois Power 
has been buying part of its needs from 
Commonwealth Edison Co. and Central 
Illinois Light Co. 

“The two 40,000 kw. units of the ini- 
tial installation,” Mr. Steinhoff states, 
“will use steam at 850 psi., 900 deg. 
supplied by three 285,000 lb. per hr. 
steam generators burning pulverized 
fuel. The plant substation,” it was 
stated, “‘will consist of two 50,000 kva. 
13.8/138-kv. transformers for supply to 
two 138-ky. transmission lines for inter- 
onnection with the existing transmis- 
sion system.” 


‘Let Us See’, Lighting Film 
Released by I. E. Society 


“Let Us See,” an entirely non-com- 
mercial motion picture film designed to 
demonstrate the basic principles of 
good lighting under actual industrial 
conditions, has been released by the 
Illuminating Engineering Society, 51 
Madison Avenue, New York City. 

The film is a dramatization of the 
material comprising the “American 
Recommended Practice of Industrial 
Lighting” which was prepared by 
I. E. S. in 1942 and later adopted as 
a standard for industrial lighting by 
the American Standards Association 
and the Canadian Engineering Stand- 
ards Association. 


Will Better Ozark Service 


Arkansas-Missouri Power Co. . will 
spend $800,000 this year improving elec- 
tric power service to towns throughout 
the Ozarks region, it was announced 
following the annual plan meeting of 

strict managers and officials. 
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Electric Output Curve Turns Upward 


teversing the downward trend which 
set in in mid-January, the electric out- 
put curve during the week ended Febru- 
ary 24, 1945, turned upward, according 
to figures released by the Edison Elec- 
tric Institute. The amount of electrical 


energy distributed by the light and 
power industry totaled 4,473,962,000 
kw.-hr., compared with 4,472,298,000 
kw.-hr, during the preceding week. 


During the week ended February 26, 
1944, energy distributed amounted to 
4,444,939.000 kw.-hr., this year’s figure 
representing an increase of 0.7 percent. 

Only three of the seven major geo- 
graphic regions reported decreases as 
compared with last year, the New Eng- 
land states joining the plus group with 
a 0.9 increase. 


1945 


Weekly Output Millions Kw.-Hr. 
1945 1944 1943 


Feb. 24 4,474 Feb. 26 4,445 Feb. 27 3,893 
Feb. 17 4,472 Feb. 1? 4,512 Feb. 20 3,949 
Feb. 10 4,505 Feb. 12 4,533 Feb. 13 3,940 
Feb. 3 4,539 Feb. 5 4,524 Feb. 6 3,960 
Jan. 27 4,577 Jan. 29 4,524 Jan. 30 3,977 
Jan. 20 4,588 Jan. 22 4,532 Jan. 23 3,974 
Jan. 13 4,614 Jan. 15 4,539 Jan. 16 3,952 
Jan. 6 4,427 Jan. 8 4,568 Jan. 9 3,953 


Dec. 30 4,226 Jan. 4,337* Jan. 
Dec. 25 4,2% Dec. 26 3,656 
Dec. 16 4,563 Dec. 18 4,613 Dec. 19 3,976 
Dec. 9 4,538 Dec. I! 4,567 Dec. 12 3,938 


* 1944 + 1943 





Percent Change from Previous Year 
Week Ending 














Feb. 24 Feb. 17 Feb. 10 

New England +09 —00 —19 
Mid Atlantic . — 1.9 — 40 — 3.7 
Central Industrial + 3.5 + 1.5 + 1.6 
West Central + 88 + 6.0 + 9.2 
Southern States .. +69 + 5.1 + 4.9 
Rocky Mountain — 9.8 —I.9 —11.5 
Pacific Coast : — 6.2 — 5.5 — 45 
Total United States... +07 —09 —06 
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SEC DECISIONS—HEARINGS 





The Securities and Exchange Com- 
mission, in a series of orders recently 
issued affecting electric utility com- 
panies: 


APPROVED SALE of the outstanding securi- 
ties of the Iowa-Nebraska Light & Power 
Co. by the Continental Gas & Electric Co. 
to the Central Electric & Gas Co. for $4,- 
325,000. lIowa-Nebraska Light is a sub- 
sidiary of Continental Gas. Central Electric 
is an operating utility and not a subsidiary 
of any company. Central Electric, after it 
acquires the 33,684 shares of common stock 
of lowa-Nebraska Light. will become parent 
of the latter. However, it proposes to 
acquire immediately all the properties and 
assets of Iowa-Nebraska Light, to assume 
all its liabilities and to dissolve it. lowa- 
Nebraska Light will declare and pay to 
Continental Gas, prior to the sale, a cash 
dividend of $465,000 out of paid-in surplus. 
Continental Gas is an intermediate holding 
company in the United Light & Railways 
and United Light & Power Co. holding com- 
pany system. The commission reserved 
jurisdiction over use of the proceeds of the 
sale by Continental Gas. 


Has autuorizep Central & South West 
Utilities Co. to retain four major electric 
utility subsidiaries as a single integrated 
system. They are the Public Service Co. of 
Oklahoma, Southwestern Gas & Electric 
Co., West Texas Utilities Co. and Central 
Power & Light Co., operating in Texas, 
Oklahoma, Arkansas and Louisiana. The 
company was ordered to dispose of its in- 
terests in: Central Power’s water properties 
and all of its non-utility operations in the 
Texas “Big Bend” district; West Vernon 
Sewer Co.; water distribution properties of 
West Texas and its ice properties in Dal- 
hart; Public Service Co. of Oklahoma’s 
water properties and all of its natural gas 
properties except those needed for electric 
generating purposes; water and ice prop- 
erties of Southwestern Gas and Peoples Ice 
Co. The order provided, however, that with 
respect to Peoples Ice Co. and the ice prop- 
erties of Southwestern Gas & Electric Co. 
“and only respecting these items” the order 
shall become effective thirty days from Feb- 


ruary 16, 1945. 


APPROVED PROPOSAL of Northern States 
Power Co. of Wisconsin to acquire the 
steam heating business of the Willow River 
Power Co., a Wisconsin corporation, for 
$8410.000. subject to closing adjustments. 
The Public Service Commission of Wiscon- 
sin and the Federal Power Commission have 
approved the acquisition. 


APPROVED APPLICATION filed by the North- 
ern Pennsylvania Power Co., a subsidiary 
of the NY PA NJ Utilities Co., covering the 
sale of $4,000.000 of first mortgaze bonds 
maturing on Jan. 1, 1975, and requesting 
exemption for the issue from competitive 
bidding requirements of the Holding Com- 
pany Act. Part of the proceeds from the 
sale are to be used to redeem outstanding 
bonds. 


CONDITIONALLY APPROVED two plans of 
the Standard Power & Light Corp. and the 
Standard Gas & Electric Co. Under the first 
plan, filed jointly by parent and subsidiary, 
all assets of Standard Power, the parent, 
would be converted into new common stack 
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issued by Standard Gas, the subsidiary, and 


' would be distributed to claimants of Stand- 


ard Power, which would be dissolved. Both 
plans are contingent upon approval of the 
U. S. District Court of Delaware and also 
upon that court’s now pending decision on 
the recapitalization plan of the Standard 
Gas. The joint plan provides that Standard 
Power transfer to Standard Gas all of its 
holdings of the latter’s securities and all 
other assets; that in exchange, Standard 
Gas issue and deliver to Standard Power 
567,581 shares, or 11 percent of its new 
common stock, and that the Federal Court 
of Delaware dismiss Daniel O. Hasting’s 
pending suit against Standard Power. The 
second or dissolution plan, advanced by 
Standard Power, calls for distribution of 
the 567,581 shares of new common stock of 
Standard Gas as follows: (1) 14} shares, 
plus all unpaid dividends, for each pre- 
ferred share, or 86.99 percent of the shares 
to be distributed; (2) 4.8 of the new shares 
for each 100 shares of common stock, or 
11.17 percent of the stock to be distributed: 
(3) 4.8 new shares for each 100 common 
shares, Series B, or 0.93 percent; and (4) 
5,158 shares, representing 0.91 percent, to 
H. M. Byllesby & Co., Chicago, in settle- 
ment of the Homewood litigation against 
Standard Power. 


AT REQUEST of Cities Service Power & 
Light Co. extended to March 15 the time 
within which the holding company shall 
dispose of its entire interest in its subsi- 
diary, City Light & Traction Co., Sedalia, 
Mo., to Missouri Public Service Co. The 
sale was authorized by the commission on 
Aug. 1, 1944, subject to its being consum- 
mated within sixty days. The commission 
has since granted several extensions of time 
in order to permit the purchaser to obtain 
the necessary authorizations from regulatory 
agencies other than the SEC. 


Applications Filed 


Cittes Service Co. has filed an applica- 
tion for authority to increase the aggregate 
amount of its investments in securities of, 
and advances to certain of its subsidiaries, 
at its discretion, to the extent of $12.000,000. 
Such investments are to be in addition to 
any permitted by rule U-3 B-15 under the 
Holding Company Act. 


Ocpen Corp. has filed a_ registration 
statement, covering the proposed issuance 





UTILITY REPORTS 


Net Income 


1944 1943 
*American Gas & Electric 
and subs ; $$12,089,136 $11,683,831 
*Cleveland Electric Illumi- 
nating ds veut dsesec sy ee «eet 
*Idaho Power 1,406,143 1,225,852 
*lowa Public Service..... 650.019 670,076 
*Pennsylvania Water & Power 2,159,069 2,114,697 
*Puget Sound Power & Light 
and subs cesses 5,144,933 5,398,242 
*Sioux City Gas & Electric 665 422 654 57! 
1945 1944 


+Commonwealth & Southern 


and subs $11,523,445 $12,323,220 





* Twelve months ended December 31. 
+ Twelve months ended January 3}. 
$ Preliminary. 
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of 2,165,296 shares of $4 par value comr 5» 
stock of a subsidiary, the Laclede Gas L)_}), 
Co. The stock will be offered by Og... 
at competitive bidding. Laclede has | \x, 
filed, covering this stock. 


FLoriwa Power Core. has requested). 
thority to sell for a base price of $1,210 
all its real estate, physical facilities |, 
local franchises relating to the manufac ¢. 
and distribution of gas in Orlando, Wi. |; 
Park, Sanford, Orange City, Maitland — »,) 
Deland, Fla. to the Florida Utilities ( 
The proposed sale would be to. con), 
with SEC orders requiring Florida Py .»; 
to divest itself of certain specified as... 
including gas properties by July 14, |) 15. 

Centra Ono Licut & Power ‘5, 
Findlay, Ohio, has asked for approva’ | 
the payment in April of a dividend 9; 
$2.50 a common share out of earned 5); 
plus. The dividend would absorb $50.0 
leaving an estimated earned surplus 
$432,500 as of June 30. 


Hearings Scheduled 


Maren 7: On proposal of Western | 
& Telephone Co. to merge into its sj) 
sidiary, Kansas Power Co., the survivin 
corporation to be known as Western [igh 
& Telephone Co., Inc. 


Marcu 8: On amended plan of Great 
Lakes Utilities Co. 


Water Association Acts 
to Block Pine Flat Dam 


Moving to thwart a Bureau of Re- 
clamation program for construction o/ 
the $19,000,000 Pine Flat Dam for flood 
control on Kings River, near Fresno, 
Calif., the Kings River Water Associa- 
tion announced early in February it has 
filed application with the Federal Powe: 
Commission for a license to develop it- 
own hydroelectric project on the river. 

Vigorously opposing the Bureaw’ 
plan for Kings River development, the 
water association, composed of 19 irriga- 
tion districts taking water from the 
river, are seeking the right to develop 
a $34,000,000 project which would pro- 
vide 115,000 hp. at peak efficiency %) 
percent of the time, it was reported. 

The already authorized dam at Pine 
Flat would be part of the association's 
proposed project of three appurtenant 
dams, four power plants and connecting 
tunnels. Speedy action is being sought 
so as to tie up available power sites in 
conjunction with Pine Flat Dam, Philip 
Conley, attorney for association, was 
quoted as stating. 

Application for right to use irrigation 
water for power development was filed 
at the same time with the California 
Division of Water Resources, it was an- 
nounced, 

Power would be used for irrigation, 
industrial and domestic service within 
the area and irrigation units participat- 
ing would be direct beneficiaries, ac- 
cording to the filing. 
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DESIGN - CONSTRUCT: OPERATE - MAINTAIN 


Delta Systems Grounded through High Resistance 


By A. A. JOHNSON 


Central Station Engineer, Westinghouse Electric & Manufacturing Co., East Pittsburgh, Pa. 


lhe 2.400-volt bus (Fig. a) is 
jounded through a resistance by 
vais Of three single-phase distribu- 
2,400-volt 
ansformer windings are wye-con- 
ved with the neutral — solidly 
mded. The resistance is placed in 
corner of the delta-connected 


transformers, ‘The 


udary and in effect is a high 
sistance placed in the primary neu- 


[he resistor is a low-ohm, rela- 
sely low-current device, is rugged 
sically and low in cost. A current 
: through the resistor only during 
‘to ground faults on the system. 
resistor loss is made equal to or 


ier than the distributed capacitive 


Power source 


kva. of all three phases of the system 
lo ground. 

This grounding device provides 
resistance loss to limit transient volt- 
ages which may be caused by arcing 
grounds or arcing across circuit 
breaker contacts. In this manner 
all circuit and equipment insulation 
is protected from high peak volt- 
ages and simultaneous ground faults 
are reduced to a minimum. The 
voltage across the resistor or part of 
the resistor may also be used for 
ground fault indication by providing 
a voltage relay as shown. 

As an example consider a 2,400-volt 
bus having several distribution cir- 


Grounding bank 





"derground 


thle and overhead aistribution circuits 


(b) 





Feeder circuit 


RESISTOR IN DELTA (a) of wye-delta grounding bank is equivalent of higher 


‘esistance in primary neutral. Ground faults readily relayed (b) on feeders 
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cuits composed of underground cable 
and overhead conductors as well as 
direct’ circuits supplying 2.400-vollt 
synchronous and induction motors. 
The capacitive ohms for all circuits 
and motors per phase to ground was 
calculated to be 710 ohms, which for 
the line*to ground voltage of 1,380 
volts gives 1.95 amp. This is 2.09 kva. 
per phase or 8.07 kva. for three 
phases. The loss in the resistor, there- 
fore, should be at least 8.07 kw. dur- 
ing line to ground faults. Using dis- 
tribution transformers of 2,400 to 240 
volts, the voltage across the resistor 
during a line to ground fault will 
be a maximum of (240) (\/3) or 
416 volts. Dividing 8.07 kw. by 416 
volts the resistor must be rated for a 
maximum of 19.5 amp. The resistance 
of the resistor must be 416 divided 
by 19.5 or 21.5 ohms which in effect 
is 256 ohms connected between the 
transformer neutral and ground. 

The primary windings of the trans- 
formers must be rated for 1.95 amp. 
Thus the kva. of each of the three 
transformers is (1.95) (2.4) or 4.7, 
which requires a 5 kva. standard dis- 
tribution transformer of continuous 
rating. The current through the neu- 
tral of the transformers is 3 (1.95) or 
9.09 amp. 

Several Applications 

This scheme of grounding un- 
vrounded systems has been applied in 
several cases on 2.400-volt buses and 
is recommended for use on buses 
through 13.8 kv. 

By applying equipment which will 
allow sufficient ground current to 
flow, relaying for ground faults 
(Fig. b.) may be applied to distribu- 
tion circuits. Using the above ex- 
ample, if ground relaying is desired. 
three 15-kva., 2.400 to 240-volt dis- 
tribution transformers could be used 
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which would provide a maximum con- 
tinuous ground current through the 
transformer neutral of 18.75 amp. 
for faults close to the bus. In order 
not to overload the transformers, the 
secondary resistor must have a resis- 
tance of 6.67 ohms and carry 62.5 
amp. The 6.67 ohms in the delta is 
equivalent to 74 ohms connected di- 








rectly to the primary neutral. Thus 
a fault on the end of a distribution 
circuit will still allow a large part of 
the 18.75 amp. to flow because circuit 
resistance is small compared to the 
74 ohms. Fault resistance will be in- 
volved also but should not cause fault 
current in this case to be reduced to 
less than 10 amp. 


“As Found—As Left’ Maintenance Form 


By CHARLES KIEL, 
Supt. of Generating Plant, Queens Borough Gas & Electric Co., Far Rockaway, N. Y. 


Elimination of “paper work” in 
station maintenance is something that 
is always sought. Often in this proc- 
ess the details of maintenance are 
overlooked. To conform to the objec- 
tives, the illustrated form has been 
devised. 


Details of “as found” and “as left” 
are entered on the form simultane- 
ously with the discovery and correc- 
tion of the defect. Upon completion 
of the overhaul the forms are filed 
for later reference. With this type of 
information accumulated over a_pe- 


DISMANILED , CLEANED & RPE-ASSEMRALED 
WATER COLUMN TEST APPLIED & PUT BACK 


IN. SERNICE 


METER & ACCESSORIES FOUND /N GOQGD 
CONDITION. MERCURY LEVEL CHECKED O-K 


METER TESTED & CALIBRATED TO WITHIN 


/4 CF / %o 


FEED WATER GAUGE IN BOILER ROOM CHECKED 
& RE-CALIBRATED 


READING 3S POUNDS HIGH OVER ENTIRE SCALE 


RE-CALIBRATED 


TO CORRECT PRESSURE 


(4) pa cKin gq a dded 


_DRAF T GAUGES INSPECTED, CHECKED & PIPING 
CLEANED. RECALIGRATED WHERE NECESSARY 


UND CORRECT 


EXCEPT PRE HEATER OUTLET 


ALL DRAFT GAUGES CORRECT 





MAINTENANCE SCHEDULE FORM with typical remarks. This 82 by 1l-in. form 
is made out for the meters and gages on No. 7 boiler 


100 


March 3, 


riod of years it is relatively os, t 
pick out the weak points in the oqujy 
ment, the repairs effected, and ) 
case history of all the equipment j 
the station. 

Similar forms are filled out {or 4) 
component parts of the boiler and 
auxiliaries. These include: 











































Superheater: Tubes; finger plates 
and supports; headers. 

Battles: Tile; flame plates. 

Drum: Steam baffles; incoming feo! wa; 

‘Tubes: Dry, wet and slag tubes. 

Tube Headers: Front and rear headers 

Boiler Setting: Lrickwork; ca; 
doors. 

Furnace Tubes: Water wall, ¢ 
and hopper tubes. 

Water Wall Headers; Top, intermedia:, 
and bottom 

Furnace Blocks: Front and rear 
right and left side walls. 

Ash Hopper: Lining; ash gates; h 
frame; hopper frame. 

Air Preheater: Tubes and sheet: ¢ys 


a 


and seal; hopper bottom; gates 
tail piping. j 
Jorced Jraft Fan: Buckets 


rock; balance; housing; bearings 
couplings. 

Induced Draft Fan: Buckets and stay roc} 
balance; housing; bearings and couplings 

ay From 1.D. fan to flue; bypass 
short flue; main flue. 

Dust Collector System: Cyclones and p: 
ing; elements; fans; dampers and tan; 

Soot Blowers: Elements; valve head. 
hangers. 

Dampers: I.D. fan; F.D. fan; mair 
duct; by pass; stack. 

Valves: Non-return; safety; blowd 
stets regulators. 

Smoot Control: 

Meters—Gages: Steam flow; feed water: 
water columus; draft and pressure gages} 

Air System: Duct air—F.D.; duct primary 
air; feed lines and valves; stack 

No. 3 Unit: Oil Coolers Nos. 1 and 2; ais 
general cooler; condenser; condensate 
lines and valves; atmosphere lines ; 
valves; Dean control; Hotwell rol 
Chapman valves Nos. 1 and 2; Chapman 
valve dividing; boiler feed No 1th 
stage heater; gland heater; 7th stag 
heater; surge tank; condensate pum 
Nos. 1 and 2; 11th stage drainer pump: 
smoot pumps. 

Turbine No. 3: (a) Inspect hood and lasg 
wheel, (b) a external inspecti 
(c) Repairs effected, (d) Inspect 
draulic packing, (e) Inspect  thrott) 
packing, (f) Check overspeed, (g) Dr 
oil, clean reservoir and renew oil 
Check rocker arm. 


Welder’s Drops Developed 
for “Flash” Burn 


An outstanding source of eye i 
juries in shipyards and similar i0- 
dustries, according to K. A. Koerber 
(Am. J. Surgery 63:192, 1944), | 
“flash” burns or actinic conjunctivitis 
caused primarily by the ultra-violet 
rays produced when the welder strikes 
his arc. The eye condition gives ms 
to a series of unpleasant symptoms. 
and is suitably treated in the clini 


th th 


For home use, each welder with thi- 


s 


ailment receives a quarter-ounce bo! 
tle of a specially prepared “Welder - 
Drops” made from: 





Pontocaine 0.25 percent 
Ephedrine sulfate 0.25 perce 
Menthol 0.10 perce 
Glycerine 5.00 pet 






Boric acid solution, to make. 100.00 per 
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More Accurate Demand 
Record Made Possible 


By JOSEPH R. TOOMEY, 
Chief Electrician 
Blackstone Valley Gas & Electric Co. 
Woonsocket, R. I. 

K:rrors in demand readings at Riv- 
erside Station have been overcome 
by an auxiliary device of our own de- 
sign. The kilowatts delivered are to- 
talized for simultaneous demand by 
a group of watthour meters equipped 
with contacts that transmit impulses 
representing blocks of kilowatt-hours 


Ca acnelilie? 


Adjustable rut 
writs solenoid 


SCHEMATIC DIAGRAM of | totalizing 
meter relay showing position of device 
which makes possible the capturing of 
previously lost impulses. The relay 
coil is connected in parallel with the 
printing and reset coils. Thus the relay 
coil is energized at the same instant 
that the demand is printed and drops 
out three seconds later; this allows the 
printing wheel sufficient time to reset 
from the maximum forward position 


io a summation relay which spaces 
the impulses at one second intervals 
for delivery to the printing-type de- 
mand meter. 

As a check on the operation the out- 
going impulses from the summation 
relay are counted by a six-digit cy- 
clometer and the impulses received by 
the demand meter are counted by 
another cyclometer. The figures re- 
corded by these cyclometers for any 
specific period should be in agreement 
with each other and should equal the 
sum of the figures printed on the de- 
mand meter tape for the same period. 
It was found, however, that the figure 
on the tape was always less than that 
recorded by the cyclometers. This 
shortage at times amounted to 2,500 
kw.-hr. per day. (Kw.-hr. obtained by 
multiplying the impulse constant by 
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the figure on the cyclometer or printed 
on the tape.) 

A study of the equipment in opera- 
tion revealed that the impulses not 
recorded on the tape were lost dur- 
ing the time that the printing wheel 
was resetting. This resetting time 
varies with the number of impulses 
received during the demand period 
—at normal load this is approxi- 
mately 2) seconds. Any impulse sent 
during this period will not be re- 
corded on the tape. 

The previously mentioned device 
enables the totalizer to withhold and 
store impulses while the printing 
wheel is resetting by taking advantage 
of the compressibility of the spring 
drive between the input summation 
gears and the output contact-drive 
shaft. A pair of levers (discarded re- 
lay contacts) at the proper instant 
grasp the disk of the summation re- 


Push Brace Set-Up Is Standardized 


Detail of pole 


Note A&D 


Detail of slug 
attachment 


lay to prevent rotation. Thus the suin- 
mation gears continue in motion in 
response to incoming impulses and 
wind up the spring of the spring coup- 
ling with increasing tension. When 
the resetting has been completed the 
disk is again freed and the stored 
energy in the spring propels the shaft 
forward by an amount equal to the 
stored impulses. In this way the con- 
tacts are closed to send the same num- 
ber of impulses which were received 
from the watthour meters while the 
totalizer was blocked. 

Very little force is required te op- 
pose the disk’s torque. Equal pres- 
sure on both top and bottom of the 
disk results in no undue wear on shaft 
pivots and bearings. The levers are 
moved by a small solenoid which is 
energized by a relay with instantan- 
eous closing and time delay opening 
contacts. 


STANDARD POLE BRACING INSTALLATION with attachment details for overhead 
construction, with provision for pine slugs when specified, has been established 
by United Illuminating Co., New Haven and Bridgeport, Conn. Simplification of design 
and minimum use of material feature the layout 


List of material: (1) one pine pole; (2) two pine slugs, see Note D; (3) one pole 
band; (4) five 54-in. machine bolts (length as required), each with two square washers 


Notes applying are: (A) slab gain base of pole and slug; (B) in general use same 
length push brace as line pole; (C) top of push brace should be as near to load center 


as possible; (D) to be used when specified 
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Impulse Signal Lamps 
Warn of Load Changes 


By C. S. ROADHOUSE 


Nebraska Power Co. 
Omaha, Nebraska 


Red and green signal lights that 
flash in accord with “raise” and 
“lower” impulses of the load control 
telemetering system at the Omaha 
Steam Plant of Nebraska Power Co. 
have been installed in the boiler room 
to give operators advance warning of 
load changes that will increase or de- 
crease steam demands. 





RED AND GREEN signal lamps in 
boiler room of Omaha generating sta- 
tion flash in accordance with the 
“raise” and “lower” impulses of load 
control telemetering equipment that 
acts on turbine governor. Lamps give 
operator advance warning of pending 
changes in steam demand 


Raise and lower impulses originate 
at a remote system dispatching point 
and are brought into this station to 
regulate turbine governor positions 
in accordance with demands of the 
interconnected system for more or 
less generation. Control impulses 
come through at two second intervals. 
Duration of each impulse is propor- 
tional to the rate of change of load.in 
either direction. Longest possible 
impulse duration, however, is one sec- 
ond, q 

There is sufficient time lag between 
a series of similar control impulses 
and the actual turbine reaction to 
make knowledge of their direction, 
number and duration useful to boiler 
operators in adjusting steam genera- 
tion to pending demand. Until re- 
cently, however, visual indication of 
the nature of the impulses was con- 
fined to two rather inconspicuous 
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lamps on a recording instrument 
panel in the station control room. 

All that was necessary to extend 
other impulse indicating lamps to 
various useful points in the station 
was to arrange existing telephone volt- 
age relays in the impulse circuits to 
operate auxiliary relays lo energize 
either of the two lamps from 110 volts 
in accordance with the nature of the 
telemetering control impulses, 

Red indicating lamps have been 
used throughout the station to indicate 
“raise” impulses; green for “lower” 
impulses. Sets of two lamps have 
been installed above the bench board 
in the station control room and at two 
points in the boiler room. Accom- 
panying picture show typical instal- 
lation. 


No-Voltage Alarm 
for Substation Use 


In substations where the lone at- 
tendant is often away from the con- 
trol board on inspections or to  per- 
form minor maintenance tasks some 
form of no-voltage alarm is a “must”. 
One such alarm made of a part of 
type TS1L30 General Electric contact 
making voltmeter, a battery and a 
horn has been devised by A. R. Kass- 
ner, Superintendent of power produc- 
tion, Patchogue Electric Light Co., 
Patchogue, L. I., N. Y. 


Potential 
transformer 


Resistance 





SINGLE-LINE DRAWING of substation 
no-voltage audible alarm 


The plunger is held up as long as 
the bus is energized. Should the bus 
lose its potential the plunger drops 
down and closes the battery switch. 
The alarm sounds to call the attendant 
back to the board. 
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Reel Brake Eliminates 
Manual Brakinc; 


A back-lash reel brake has been d: 
vised that eliminates the arduous tas’: 
of manually braking the reel durin: 
pulling-in operations. 

This simple but effective tool w. 
made in the shops of the Philadelphi, 
electric Co. of regularly stocked mat 
rials. The accompanying illustratioy 
clearly shows the details. One iy 
provement has since heen added. ‘Th\- 
tie wire has been replaced by a 6-iv. 





Photo by R. M. Hoot 
BACK-LASH reel brake has 10-in. chan 
nel base. Ears are 2-in. angle-iron. The 
1542-in. chock is made of 5-in. channe] 
iron and is hinge-hung to the ears by 


a %-in. bolt 





(1)-in. O.D.) spring to operate the 
wheel chock. 

The brake is tied to the reel jack. 
This is necessary because it was found 
that the brake would not stay in posi 
tion from its own weight and slippage 
would take place. 


Vertical Cable Runs 
Need Support 


By GEORGE I. SMITH 

Switchboard Operator, Minnesota Power & lym 

Light Co., Duluth, Minn. une 

There are times when lead-covered "4 
cable in conduit runs are not an- 

chored, due perhaps to the ass on 

: : perhaps to the assump pie 


tion that friction between the cable dis 
and conduit is sufficient to hold the 
cable in place. One experience indi- 
cates the desirability of anchoring. 

For several months there was an 
intermittent ground indication on ou: 
130-volt d.c. control system, usually 6 
just a flicker of the ground indicating 
lamps when one of the 14-kv. OCB’s 
was operated. Eventually it came on 
as a continuous “partial” or high-re- 
sistance ground. Also the bell-alarm 
annunciator indicated the presence 
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Besides reducing your maintenance budget, Form 79 
luminaires give you the advantages of low initial cost, 
unexcelled lighting efficiency and attractive, modern 
appearance. 

Form 79 luminaires are again available in their prewar 
aluminum construction—with hoods, insulators, and reflec- 
tors for any style of mounting and any desired light 
distribution. G-E street-lighting specialists will help you 


Are you tieing-in with the NEMA Plan 
to give America better street lighting? 


G00D STREET LIGHTING BUILDS GOOD WILL 
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durable, 


nonrusting. Needs ne 


Suspension chain frees both 


hands relamping, 
one bie >t 


apply them to best advantage or plan a comprehensive 
modernization program for the future. General Electric 
Company, Schenectady 5, N. Y. 


a 2 











Buffalo plans to relight for safety 


With the cO-operation 
of G-E engi : 
N. Y. gineers, the city of 
oad ping a comprehensive analysis ar 
street lighti - a oe made postwar plans to modernize it: 
ghting. This improvement is expected to save 33 ~ tod 


annually, and prevent more th ee 
5000 cases of property Damen 1000 injuries and nearly 










Buy all the BONDS you can—and keep all you buy 
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of alternating current in the bell-drop 
solenoid. After a couple of hours try- 
ing to locate the source of the a.c. 
voltage, a 14-kv. bus-tie OCB was 
opened and the ground lamps showed 
clear. Tracing the various cable from 
the OCB auxiliary switches led us to 
a pull-box recess in a concrete wall 
in the sub-basement. Here a vertical 
cable, branching to two’ horizontal 
runs, had slipped down about six 
inches and two conductors rubbing 
by vibration on the concrete floor of 
the pull-box had worn through the 
insulation, allowing contact between 
a potential transformer secondary 
lead and a d.c. lead to a pilot light. 

We pulled the cable back to place 
and put a clamp around it at the 
upper end of the conduit. 


"E’ for Excellent 


Relay Performance 


By A. FRANK AYRES 


Protection Engineer 
California Electric Power Co. 
Riverside, Calif. 


Whenever an undesirable interrup- 
tion takes place on an electrical trans- 
mission or distribution system, fre- 
quently the first hand reaction is to 
blame some relay for not having done 
its duty properly. If other operating 
companies’ results are comparable to 
those of the California Electric Power 
Co., these diligent relay “watchdogs” 
undoubtedly receive considerable un- 
fair criticism. 

A study of the protective relay op- 
erations of this company for the past 
ll-yr. period disclosed the startling 
fact that relays failed in line of duty 
in less than one-half of 1 percent of 
the cases of automatic breaker opera- 
tion. This does not indicate that 9914 
percent of all operations were de- 
sirable. The actual over-all accuracy 
figure which included relay, control 
circuit, breaker and mechanism aver- 
aged 94.3 percent for the period. 

An analysis of the protective equip- 
ment failures during this period indi- 
cated the following: 

(a) 30 percent of the undesirable 
operations were caused by lack of 
proper protective facilities. In some 
instances this may have been due to 
an unusual condition which could 
not respond to any standard protec- 
tive relay. In other instances, relay 
equipment could be applied, but con- 
ditions had not made such an in- 
stallation economically feasible. 
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(b) 26 percent of failures took 
place during the period immediately 
following installation before final ad- 
justments had been completed. This 
rather large group indicates that ac- 
tual installations do not always coin- 
cide with theoretical calculations so 
far as relay action is concerned. 

(c) 17 percent of faulty operations 
were directly due to failure of related 
equipment entirely external to the 
relays. This includes such items as 
storage batteries, control circuits and 
breaker mechanisms. 

(d) 10 percent of undesirable op- 
erations were caused by failure of 
some human element. This group in- 
cludes many varieties of mistakes 
ranging from trip-circuit blocking- 
switches being left open to actual 
switching errors. 

(e) 9 percent of failures were of 
such nature that exact reason for the 
action could not be determined. These 
remain listed in an unknown classifi- 
cation. 

(f) The remaining 8 percent of un- 
desirable operations were considered 
as failures of the relays themselves 
for various reasons. This undesirable 
8 percent is less than one-half of 1 
percent of the total of both correct 
and incorrect operations. 

Experience of this company has 
indicated the desirability of making 
occasional over-all tests to include all 
portions of the protective equipment 
from the primary of bushing current 
transformers, through secondary cir- 
cuits, relays, control circuits and 
breaker mechanism to the breaker 
contacts. In general. after one such 
thorough inspection, the next one or 
two maintenance tests involve the 
relay equipment only. At least two 
regular tests are made of all relay 
equipment each year. In addition, 
many special tests are made at the 
time of new installations. when mak- 
ing setting changes or occasionally 
following an undesirable operation. 











The operating record out! neq 
above offers sufficient inducemen; to 
view protective relay action wit}, 
properly deserved admiration. 


Data Confirms Worth 
of Lightning Protec'ion 


By J. S. MALOY 
Chief Engineer of Lines 
West Penn Power Co., Pittsburgh, Po. 

Comparison of operating experi. 
ence on four 132-kv. single-circujt 
lines demonstrates the value of ground 
wires and counterpoise as protective 
media against lightning. Table belo, 
shows the decrease in line outages per 
100 circuit miles on the four lines 
with increasing degrees of protection. 

Line A, which has the least protec. 
tion and, naturally, the largest num. 
ber of operations, is of H-frame wood. 
pole construction with 28-ft. fir cross. 
arms. Conductor spacings are 13 ft, 
8 in.; there are no static wires on its 
42.72 mile of length. Line B has two 
static wires but complete coverage is 
not obtained for the outside con- 
ductors. It also has a limited amount 
of counterpoise. With that protection 
on this its 58.8 mi. single-circuit steel- 
tower line, outages were cut to 9.1 per 
100 circuit-miles per year. Lightning 
outages on line B were 4.0 while on 
line A per 100 circuit miles per year 
they were 33.2. The two static wires 
and limited counterpoise thus had the 
effect of reducing the lightning out- 
ages 88 percent. 

Line C, which has two static wires 
so arranged as to give complete cov- 
erage to all conductors, plus counter- 
poise where necessary, did not have 
a single lightning outage. All outages 
on this 29.96 mi. single-circuit steel- 
tower line resulted from disturbances 
originating on other lines. Line D is 
44.92 mi. in length and is of the same 
design as Line C. It has had no 
outages except two flukes which oc- 
curred shortly after being energized. 


Interruptions per 100 Circuit-Miles per Year 





Line A 
H-Frame wood 
No static wire 





Steel towers 
2 static wires 


Line Bb Line © Line |) 
Steel towers Stee] tower. 
2 static wires 2 static wires 


Cause No counterpoise Limited counterpoise Counterpoise Counterpoise 
SO os, chs arent kw oR 4.0 “ 0 
Wein BEG Oiet occ sev aes an 5 ” iD 
Other mechanical causes... “am m0) iT iD 
Originated elsewhere ..... See ® 3.3 
Miscellaneous and unknown 8.6 3.8 Oo e* 

pi ee 44.5 9.1 3.3 ” 


* Two interruptions, caused by shot-wire 
shortly after it was placed in operation. 
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hanging on crossarms, occurred on this line 
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FIELD EXPERIENCE 
CONFIRMS IT 


G-E STUDIES 
FORECAST IT 






More than 250,000 feet of gas-filled cable (10 to 40 kv) now operating. More installations planned 


VERY installation of G-E low-pressure gas- 
filled cable has proved the accuracy of that 
forecast. Installations considered experimental when 
made by utilities five years ago are now accepted as 
setting the pattern for many of their future cable runs. 
To date, there has been no cable failure, no insulation 
deterioration. Gas-filled cable and solid-type insulated 
cable are comparable in economy, but gas-filled cable 
offers not only self-supervision in addition, but other 
advantages as well. 


SELF-SUPERVISING Pied 


In addition to the self-supervision feature, which 
guards it against failure following sheath damage, 
gas-filled cable has the ability to withstand over- 
loads with a greater margin of safety. Ionization is 
self-extinguishing, even at levels of voltage stress 
higher than normal working-voltage stresses. 


GENERAL {& ELECTRIC 
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EASY TO INSTALL 


With gas-filled cable, profile of the installation is 
no longer a problem, because there is so httle com- 
pound migration. Joints can be made with essentially 
the same technique as for solid-type cable. A simple 
nitrogen-gas cylinder, equipped with valve and pres- 
sure relay, maintains gas pressure in runs up to 40,000 
feet. 

For further information on low-pressure gas-filled 
cable, ask for Bulletin GEA-3652. General Electric 
Company, Schenectady 5, N. Y. 


RATINGS: Low-pressure, 10 to 40 kv; Medium-pressure, 40 to 69 kv 





GAS-FILLED 
CABLE 


Buy all the BONDS you 
can—and keep all you buy 
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Spring (with short-circuiting 













Heavy-gage cap 
(bottle-cap crimped 
to porcelain) 


OOOO 





Wet-process 
porcelain cap 


pOQOQOOOs 


‘2 





Synthetic rubber 
gaskets— can't flow. 
(Assembled under 
automatically controlled 
hydraulic pressure) 
























GAP CHAMBER 
CONTAINING 
DRY NITROGEN (N.) 








Wet-process porcelain 





Gap electrodes 





Shrunk-in, 
fired-glaze seal 


Pellet valve column 
(Absolutely unaffected 
by atmospheric moisture) 
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This major improvement, the latest of many refinements introduced 
during the past twenty years, offers these exclusive features: 


}. All air and atmospheric moisture (usu- 
ally sealed in the arrester with ordinary 
manufacturing methods) are completely 
evacuated from the gap chamber. 


This positively excludes the moisture of 
normal atmospheric humidity from the 
series gaps of the arrester, thus eliminat- 
ing the recognized adverse effects of in- 
ternal condensation (“‘dewing’’) caused 
by changes in outdoor temperature. 


2. A vacuum test assures tightness of 
gasket seals. 


The evacuation of air and moisture pro- 
vides an error-proof, routine, vacuum- 


The No-filled gap chamber is 


withstand test of the main sealing of 
each arrester. Thus, any unit having the 
slightest leak is detected and rejected. 


3. Dry nitrogen (Nz) is injected into the 
gap chamber, and the small “‘treating”’ hole 
in the metal cap is immediately solder- 
sealed. 


The injected dry-nitrogen permanently 
sealed in the gap chamber is inert. It 
prevents the formation of any ozone or 
oxides; keeps the gap electrodes bright 
as new during years of service operation, 
and gives more stable gap-sparkover 
characteristics. 


a distinctive advance that assures 


even greater service reliability of G-E pellet arresters, which have 
always been distinguished by the following outstanding characteristics: 


ene ren emma 


CAT.No. 251551461 


19.3 Ky. 


S74 Ku 





The excellent impulse protective characteristics of 
pellet arresters stay excellent. Here is an oscillo- 
gram of a 3-kv pellet arrester after 18 years of 
continuous service operation. 

manufactured in 1924. 


The arrester was 





ELECTRICAL WORLD @ March 3, 1945 


1. Low impulse breakdown voltage to start 
discharge. 


2. Exceptionally low IR drop, even at 
high discharge currents. 
for severe 


3. Large discharge capacity 


lightning strokes. 


4. Valve action; no exposed live parts or 
arc flame. Pellet arresters can be used on 
any part of any distribution system, rural or 
urban. 


Ask for Bulletin GEA-2975 for complete 
information on G-E pellet arresters. General 
Electric Company, Schenectady 5, N. Y. 
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POLYPHASE WATTHOUR METER CONNECTIONS 





FOR TOTALIZING 3-WIRE CIRCUITS 


By W. H. BRUCE, Engineer, Department of Water and Power, City of Los Angeles, Calif. 


Diagrams show connections for 3-phase, 3-element, single-disk, Sangamo meters with 
test switch and test block for total measurement of energy in the designated circuits. 


Plus (+-) sign indicates polarity. 


These connection diagrams have been adapted 


from electrical standards of Department of Water and Power, City of Los Angeles. 


Viddlle elerren* 
of 3-disk 


rrneter 


Lower 
eerment 
of S-cisk 
meter 


Neutral Z40 volts Swire 10 wer 


Fig. 1—Meter connections for 3- 
wire, 3-phase and 3-wire. single- 
phase power circuits 
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Fig. 2—Meter connections for 
three 3-wire lighting circuits, 
with No. 3 test switch 


Color Legend 


Br. for Bown 


R. Red 







W. for White 
Blue G. * Green y- “ Yellow 
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Fig. 3—Meter connections for 
three 3-wire lighting circuits, 
with No. 5 test block 
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«|ln shipyards 





portable electric cables and cords 











must be tough 


Simplex-TIREX, the original rubber-sheathed cable, 
was specially designed for hard service with portable 
electric equipment. It is extensively used in shipyards, 
mines, quarries, industrial plants and wherever flexi- 
ble cables carry current to portable electric equipment. 
There is a size and type to meet every requirement and 
performance records accumulated during the past 
twenty-five years prove that no better cable can be 
had for such service. 


The smaller cords are suitable for drills, riveters 
and other tools; larger cables are specially designed 
for welders, shovels and the heavier machines; all 
have flexible conductors, high grade insulation and 
the selenium rubber armor that has become a distin- 
guishing feature of Simplex-TIREX because of its 
toughness and resistance to abrasion. 





Simplex-TIREX - 3 Conductor Cable 
Type W 


Your flexible electric cables or cords should always 
be selected to fit the machine or tool that will depend 
Type W- without ground wires. upon them for current. The type of work to be per- 


ores pe pat te aur wires formed and any unusual exposure to wear and tear 
‘shielding over each conductor. should be kept in mind. Conductors of proper size with 
, s “ oa ith d } é; . . . . 

"i Tiles: dade eee ceaeataee’ adequate insulation and protection from mechanical 


Type SH-C - with ground wires, inj ial. P l 7 
7 ee injury are essential. When you are selecting cords or 


Type SH-D - with ground wires, cables to meet your operating conditions our experi- 
shielding over each conductor. ence can be of value to you. 








Buna S has replaced natural rubber in Simplex rubber insulations and jackets. 


Simplex Wire G Cable Co., 79 Sidney Street, Cambridge 39, Mass. 


WIRES and CABLES 
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CHART FOR DETERMINING INTERRUPTING CAPACITY 
OF LOW-VOLTAGE AIR CIRCUIT BREAKERS 


















By WILLIAM DEANS, Chief Engineer, I-T-E Circuit Breaker Co., Philadelphia, Pa. 


aan a ee 


Chart may be applied for any voltage and for any ratio This chart is more general in appl, 
of motor load to transformer rating. Current contributed cation and includes the specific cond 
by the motors to the interrupting capacity is considered tions of another chart for the sam 

se five times the motor full load current. purpose (Evecrricat Wortp, February |; 
| 1945, page 124). For both charts the sam, 

basic development (Exectricat Wort, 

February 3, 1945, page 118) was em, 
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(b) From the 
point located in 125 
(2a) draw a hori- 150 5 
zontal line to the !75 
intersection with 
the percent-react- 250 
ance vertical line. 

3. Draw a straight ae 
line through points 490 
determined in (Ib) 450 
and (2b). 500 

4. Read the inter- 600 
rupting capacity on 700 
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Transformer Kva 










the interrupting-ca- 54 NOTE ie 
| pacity scale at the, 36 For values of percent reactance for unlimited 
p oi nt of intersec-' and limited primary supply refer to NOTES on @ 
Ss fF tion with the line similar chart in ELECTRICAL WORLD, February 
_— = ; in (3). 17, 1944, page 124. 
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LOW MASS, extra-flexible switch parts mean 
high resistance to mechanical shock and heavy 
short-circuit rupturing capacity. 


ELIMINATE CHARRED CARTRIDGES 


All Kearney fuse links are de- 


LIGHTNING STROKES dissipated through low 





In easier days when lines and fuse links were 


CLAMPS. There is a Kearney Con-nec-tap 
resistance path to ground. Power follow-up clamp for the most unusual load or construction 
interrupted within the horn fibre fuse tubes. problem. Made in many types for all wire sizes. 






4 signed to operate at fullload well carrying only a fraction of their rated loads the 
below the charring point of fibre temperature margin of safety was sufficient. 
: —the material used asaliner in With today’s loads you are inviting certain 
| all cutout cartridges. You may _ trouble unless you know the operating temper- 
have had failures of cutout car- ature of your fuse links and cutouts at full load 
1 tridges on heavily loaded lines, current. If you haven’t investigated ask your 
but not if you are using Kearney fuse links.Or, supplier for this information or better still 
| your cutout cartridges may be operating on change to Kearney—the fuselinks with the low 
the ragged edge where there is not enough heat temperature characteristic. Your inquiry on 
| to cause actual charring, but quite enough to _ this subject will be welcomed by Dept. “H.” 
J desiccate the tube to the point where the rup- JAMES R. KEARNEY CORPORATION, 
| turing capacity of the cutout is greatly impaired. 4236 Clayton Ave., St. Lovis 10, Missouri 
| E 
13 ait is Pop Pobee Peed PPL g 
1 FUSE LINK PACKAGING is next in importance tt : 
t to electrical performance. Unless they are suf- 
l¥ ficiently protected against the rigors of transit, 
ia storeroom and field handling their precision I 
| goes for naught. 
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1 G-£ SPONSORS NEW LIGHTING IDE \s 


Several of the nation’s outstanding architects » nd 
industrial designers have been commissio ed 
by G-E to suggest creative new lighting ideas for 
postwar commercial establishments. Their ic cas 
are only suggestions but fixture manufacturers 
already are at work on new designs to put m ny 
of these ideas into practical fixtures. 


4 Steps 


OM IQA CG Mmm 7 ssncees"or we eet 
Postwar 
Commercia 


G-E Lamp advertising covers practically all your 
postwar commercial lighting markets — with 
horizontal coverage in general magazines such as 
Time, Newsweek, Business Week and U.S. News, 
and vertical coverage in thirty-nine other publi. 
cations that reach special fields—everything from 
banks to beauty shops, and groceries to garages. 


3 G-E DEVELOPS NEW LAMPS 


New G-E Mazda Fluorescent Lamps will make 
higher standards of store lighting easier to sell. 
More than ever before the lighting of the post. 
war store will say ‘““Come in and Buy!” New G-E 
Fluorescent Lamps will include both slimmer, 
longer tubes and circular shapes. 


PAO ITT 


& G-E SUGGESTS YOU TRY THE NEST 
EGG PLAN 


What the merchant sees in other stores influences 
his own relighting plans. That fact is the basis 
of General Electric’s ‘‘nest egg’’ plan. By selling 
and planning a model lighting installation in 
each shopping area NOW, and by making ar- 
rangements for delivery of materials as soon as 
they are available, you can make sure that the 
first relighting job in each neighborhood will 
set a high standard for all the rest. Why not try it’ 


G-E MAZDA LAMPS 
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Cast phenolic reflector, using 
circular fluorescent lamps, de- 
signed to direct store traffic. 


The G-E CIRCLINE will 


Fluorescent unit with adjustable 
spotlights for highlighting displays. 


include 


three fluorescent lamps with out- 
side diameters of about 84, 12% 


and 16 inches. 


FIRST: Sell the nest eggs NOW. Show 
the storeowner the advantages of being 
frst in his neighborhood to relight and 
explain how you will help him. Bring a 
contractor and supplier in on the job. 
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SECOND: Make acomplete layout, cover- 
ing general, showcase, display and dec- 
orative lighting, both incandescent and 


fluorescent. Order all the materials NOW, 


for delivery when conditions permit. 


1945 


Four-lamp fluorescent luminaire 
suggested for grocery store. 


The G-E SLIMLINE—four 
new slimmer fluorescent lamps 
up to eight feet in length. 


THIRD: Expedite the installations. Your 
nest eggs will get off to a head start— 
and you'll have in each shopping area a 
practical example of first-rate lighting 
that will set the pace for all. Try it! 





PO nan 


YOUR SLIDE RULE IS YOUR WIRE CHART 


By PHILIP MORRILL, Windham, New Hampshire 


Accompanying procedure was developed for using a slide rule to obtain the weight and 
resistance of bare copper (annealed, 20 deg. C.) wire in any AWG size. It is similar to the 
method for determining the area and diameter, as presented in an article, "How to Remember 
the Wire Table.” in ELECTRICAL WORLD, November 27, 1943, page 84. Exemplification of 
wire characteristics calculated by slide rule are shown in the table. Values found are 


approximate but of sufficient accuracy for all purposes 


Area—Circular Mills 


This section is a resumé of the previ- 
ous article. The slide of the slide rule 
is inverted so that the large numbers 
on the L seale are opposite the small 
numbers on the D scale, as in Fig. 1. On 
some rules the numbers on the L scale 
will appear upside down. 

Move the slide until the 10 on the L 
seale is at 1.04 on the D seale, and hold 
this setting. Each number on the L 
scale becomes an AWG wire size and 
using the glass indicator the opposite 
reading on the D scale is the circular 
mil value. Thus, 10 on the L scale is 
wire size No. 10 AWG and the corres- 
ponding reading on the D scale is 
10,400 circular mils. Values for wire 
sizes from No. 10 to No. 1 may be read 
at this indicator setting. 

Use the digits 10, 9, 8. 7 on the IL 
scale to correspond to 1/0, 2/0, 3/0 and 
1/0 sizes; then opposite digit 10-or size 
1/0 on the L scale read 104.000 circular 
mils on the D seale. For sizes smaller 
than No. 10 each set of figures.on the 
I. scale becomes a group of ten wire 
sizes. No. 20—No. 11 is one decimal 
place smaller than corresponding No. 10— 
No. 1 sizes. No. 20 is 1,040 cir. mil; 
No. 30 is 104 cir. mil; No. 40 is 104 cir. 
mil. and No. 50 is 1.04 cir. mil. These 
values are approximations. which are 
close enough for practical purposes. but 


not exact. Accuracy may be inereased by 


RE 
50, 40, 30, 
20, 10, YO 
9, 920 


“ 
oS 


| 
| 


© in 149, 39 29, 





setting the slide at 1.055 for 1/0—4/0 
sizes and at 1.02 for No. 20—No. 11 sizes. 


Diameter—Inches 


To determine the diameter in inches 
of any wire, take the square root of the 
circular mil value as found in the pre- 
ceding section and divide by 1000. Read 
the circular mils on the A seale and 
with the glass indicator for a guide read 
the value opposite on the D scale, see 
Fig. 2. Point off three places smaller 
and the result is the diameter in inches. 
No. 10 AWG, 10.400 cir. mil is 0.102 
inches in diameter. 


Resistance—Ohms per 1,000 Ft. 


To determine the resistance of copper 
wire the slide of the slide rule is in- 
serted so that in normal position low 
figures on the L scale are opposite low 
figures on the D seale, as in Fig. 3. Set 
zero on the L seale at 1.04 on the D 


except laboratory work. 


seale. Figures on the L seale are now 
AWG sizes and values on the D scale are 
resistances in ohms per thousand feet 
of copper wire. No. 10 AWG has a re. 
sistance of 1.04 ohms per thousand feet, 


Weight—Pounds per 1,000 Fi. 


To determine the weight of bare 
copper wire, the slide is inserted in the 
rule reversed as in method for finding 
circular miils so that 10 on the L scale 
is set opposite 3.14 (or 7) on the D 
seale, as in Fig. 4. Reading is as before, 
No. 10 AWG bare copper wire weigh: 
31.4 lb. per thousand feet. As half of 
the slide will extend beyond the end of 
the D seale, it will be necessary for 
lower values of wire sizes to reset the 
slide so 0 (zero) on the L seale is oppo- 
site 3.14 of the D seale. All wire <izes 
may be read as before by shifting 
decimal point one place for each group 
of ten sizes. 





Examples of Copper Wire Characteristics Determined by Slide Rule 





Settings 
Area, Diameter, Resistance Weig 

circular mils inches ohms 1,009 ft Ib. 1.000 it 
Wire — _— - oe — - - — 
Sizes, set 10 on L scale set cir. mils on A scale set zero on L scale set 10 on L seale 
AWG opp.1940n Dseale_ read dia. (in.) on D seale opp. 1.040n D scale opp. 3.14 on D scale 
10 104.000 0.322 R)* 0.104 314. 
10 10,400. 0.102 (L)* 1.04 3] .4 
20 1,040 0 0322 (R 10.4 3.14 
30 104 0.0102 (L 104, 0.314 
40 10 4 0 .00322 (R) 1040. 0.0314 


* Values from (R) right-hand and (L) left-hand section of A scale. 


a 


~ - NO.50-41 AWG ~~ ---- = NO. 40-31 AWG - - === --r 
30-2) 20-1 
10- | /0- 4/0 








| 3 : DB SCALE - RESISTANCE, OF 


SLIDE RULE settings for determining characteristics of copper 
wire. Fig. 1 for area in circular mils; Fig. 2 for diameter in 






inches or mils; Fig. 3 for resistance in ohms; Fig. 4 for weigh! 
in pounds per thousand feet (bare wire). 
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Don’t handicap your 
electrified home of the 
future with wiring of the past... 
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Automatic housekeeping! It’s a must for postwar 
homes. Refrigerator and electric range of course. 
Dishwasher—garbage disposer—washing machine— 
ironer. Exhaust fan—innumerable appliances. 

They are all necessary. But don’t ruin their opera- 
tion by inadequate electrical wiring. To run your 
equipment right—you must have proper wiring. 

What’s the capacity of your electrical circuits? 
Will it make the grade with future additional equip- 
ment? 

Too often postwar electrical wiring plans based on 


Because of the basic importance of adequate 
wiring to the entire electrical industry, 
Anaconda is presenting messages like this 
in a wide list of national publications. 









past experience lack reserve capacity to meet the huge 
future increase in electrical demands. 

Manufacturers! This subject is as important in the 
factory as in the home. Industrial wiring plans too 
must anticipate future power loads out of all propor- 
tion to past formulas. 

Obviously unplanned wiring, expensive altera- 
tions, will be more costly than planned wiring. Now 
—while you're in the blueprint stage—is the time to 
consult electrical contractor—utility power engineer. 
They too will advise: Wire Ahead! 44269 


ANACONDA WIRE & CABLE COMPANY 


25 Broadway, New York City 4... Sales Offices in Principal Cities 
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Method of Stripping 
Formex Wire 


A simple method of stripping heavy 
Formex wire by dipping the ends into 
two solutions and stroking between 
the thumb and forefinger has recently 
been devised by George Rattray, chief 
engineer of the Fairchild Camera & 
Instrument Corp., New York City. 
The new patented method was devel- 
oped specifically to avoid the effects 
of (1) embrittlement of the metal in 
the wire from high temperatures, (2) 
charring and hardening of the syn- 
thetic resin adjacent to the stripped 
section,.and (3) dissolving away the 
copper wire in the hot solder strip- 
ping-tinning operation. Also the 
method was to be simple, speedy and 
require a minimum of handling. 

Two materials are used in the proc- 
ess. Material A serves as a starter. 
Material B is the accelerator and can 
be one of several substances compris- 
ing a solvent for material A. Heat is 
used as an accelerating factor, with all 
temperatures under 500 deg. F. So 
far as is known, it is not harmful in 
any way to the operator. 

Wire to be stripped is put through 
the following procedure: 

(1) Dipped to the desired depth in 
hot (425-450 deg. F.) liquid material 
“A” for five to ten seconds which is 
the time required to complete the 
starting action. (Time varies with 
temperature and freshness of bath.) 

2. Dipped immediately to a slightly 
greater depth and for approximately 
the same length of time into a color- 
less liquid “B” which is maintained 
at 120-140 deg. F. 

3. Upon removal from material 
“B”. the wire is stroked gently be- 
tween the thumb and finger to remove 
the softened Formex. 

The stripped wire is now ready to 
be tinned. Thus, all tinning and strip- 
ping operations are carried on at 
relatively low temperature. The 
method is not reversible: that is, the 
materials A and B cannot be used in 
reversed sequence with good results. 


Foot-Switch Designed 
for Toe Operation 


A foot switch built with the opera- 
ing pedal very close to the floor level 
permits the operator to keep both feet 
firmly on the ground and to actuate 
the switch with his toes. This style 
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SWITCH operated by toe pressure 


of switch, as shown in the illustra- 
tion, was developed by the Tool De- 
sign Electrical Group of the Glenn 
L. Martin Co., Baltimore, Md. It 
was designed originally for a Farn- 
ham roll forming machine and is 
used in large quantities in the com- 
pany’s manufacturing. operations. 

The electrical mechanism consists 
merely of a standard micro-operated 
switch which is quite accurate in 
movement and requires low pressure 
and travel to operate. 

All moving parts of the switch are 
supported on ball bearings to reduce 
friction and wear. These same parts 
are balanced dynamically so that 
sudden shocks or movements will not 
produce undesired operation. 

Housing of the switch has an in- 
tegral safety cover made of heavy 








gage welded steel plate to prevent 
undesired or accidental operation, 
Being extremely rugged it will with. 
stand severe abuse. 

A foot switch comprises two pedal. 
operated units, one for “forward” 
and other for “reverse” motor opera. 
tion. Release of toe pressure op 
either pedal opens the control cir. 
cuit for stopping the motor. The 
switches are suitable for 110-volt cir. 
cuits as that is the highest contro} 
voltage used on machine tools in the 
Martin company plant. 


Fireproofing Air Filters 


Two recent fires in electromatic 
air filters used in connection with air 
conditioning systems showed that fire 
damage was reduced to 2.5 percent 
of the loss in the first case when filters 
were equipped with automatic sprink- 
lers. These filters are arranged so 
that dust particles on entering be. 
come electrically charged and are at- 
tracted to filter plates of opposite 
polarity. The closely spaced plates 
pass in and out of an oil bath, which 
covers them and removes the depos- 
ited dust. The inspection department 
of the Associated Factory Mutual Fire 
Insurance Companies, Boston, Mass., 
has made up a plan for equipping both 


-Tripping 
Cevice 


an Fusible links 
7 | moximum Ff i- 
1 aport;/65 *F. 
/ 20-lb.rating 


stee/ cable 


SW (2"tropped drain 
for each filter unit 


OUTLINE OF AIR FILTER showing arrangement of sprinkler equipment. 


Detail of Tripping 
Device 


Wea ter- flow alarm / Filters. 
«Check va/ve of 


4 
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Sprinkler-supply pipe 


Diogrammatic Pion 





Waterflow 


alarm is arranged to shut off the fan and sound alarm. A check valve is provided 


in main sprinkler supply for each group of filters. 


Fill sprinkler supply piping with 


non-freeze solution if subjected to freezing temperatures 
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The unnecessary waste of manpower, equipment and 
interrupted service caused by failure of bolts, screws, and 
other fasteners made from improper materials deserve 
the serious attention of engineers and manufacturers. With 
today’s progress in engineering alloys, it is not necessary 
to use materials that waste away from rust or fail without 
warning due to season or stress corrosion cracking. 


For example, fasteners, fittings and connectors made 
from Duronze average approximately 100,000 pounds per 
square inch in tensile strength as compared to ordinary 
materials which when manufactured are approximately 
70,000 pounds per square inch and deteriorate rapidly with 
time. Duronze defies time and maintains its strength and 
dependability despite moisture, continuous stress, temper- 
ature extremes, weathering, smoke and corrosive gases. 


Engineers interested in preventing costly failures and 
reducing maintenance should specify high strength, cor- 
rosion resisting Duronze for bolts, nuts, wire and cable 
connectors; U bolts, cap, machine and wood screws; nails 
and other fastenings. Duronze is ideal for applications 
such as power and communication lines; railway signal 
apparatus; outdoor construction; railway cars, ships, planes; 
water meters and water works equiptment; sewage reclaim- 
ing plants, process industries, industrial applications; 
underground and surface construction. 

Contact your nearest Bridgeport Office for complete 
information about Duronze Engineering Alloys, and write 
for Duronze Manual, just revised, which contains eighty 
pages of charts, tables, technical information and practical 
suggestions for product improvement. 


- BRIDGEPORT BRASS COMPANY 
“Bridger BRIDGEPORT 2, CONN. + Established 1865 
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NOTE: Bridgeport does not 
make fastenings, but supplies 
wire and rod to screw and 
bolt manufacturers. 
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automatic and electromatic filters (in 
the illustration, made by the Ameri- 
can Air Filter Co., Inc., Louisville, 
ky.) with sprinklers and with an 
automatic tripping device; details are 
shown herewith. 


Vertical Guide Bearings 
I—Friction Loss 


By H. W. HAMM, 
Designer, S. Morgan Smith Co., York, Pa. 

Guide bearings of vertical shafts 
such as on waterwheels and genera- 
tors do not support any appreciable 
joad but serve to maintain the proper 
tolerances and prevent the shaft from 
vibrating. Theoretically, for the per- 
fectly balanced rotating unit, the load 
js zero, and for this case the guide 
hearing becomes unnecessary. How- 
ever, a small amount of unbalance 
inevitably exists, and guide bearings 
take up the load produced thereby. 
The bearing pressure is too small to 
account for the existing friction and 
the generated heat. 

For the purposes of heat balance 
calculation it therefore becomes neces- 
sary to seek a method of approach 
which differs from the conventional 
sleeve bearing theory for wedge- 
shaped oil films. The latter depends 
on the coefficient of friction which is 
afunction of the bearing pressure and 
therefore in the case of the guide 
bearing of no significance. Instead of 
a wedge shaped oil film, a guide bear- 
ing has an oil film of equal thickness 
around the circumference of the shaft. 
The shear stress in an oil film of this 
shape is according to Newton’s law 
for viscous flow, expressed as the 
formula (see Reference 1) * 


S= _ _~7Dn -: 
i-reeperg 2 (1) 


where 


S = Shear stress in pounds per square 
inch 

= Viscosity of oil in Reyns, pounds- 
seconds per square inch 

? = Rate of shear in radians per second 

U = Surface velocity of moving member 

in inches per second 

h = Oil film thickness in inches 

C = 2h = Diametral clearance in inches 

DL = Bearing diameter in inches 

n = Revolutions per minute 


The resisting torque caused by 
fluid friction is equal to the stress 
times theslever arm times the area of 
the shaft surface, thus 


Er 


~ 


* Equations, illustrations and references are 
humbered consecutively for the series of three 
articles. References are listed at the end of 
€acao article, 
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SECONDARY CUTOUTS. 


Rating: 
100 Amperes 250 Volts 
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where 

M = Torque in inch-pounde 

L = Length of bearing in inches 

The power loss of the bearing will 
be: 


BPLrZ 
H, = OX 104 < 10° (3) 5000 Amperes 
where 
You can fuse them 
H, = Power loss in B.t.u. per hour 





_with any make of 
standard primary 
fuse links. 


ni 
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Discussions on friction energy and 
heat dissipation will be presented in 
subsequent issues. 


Viscosity of oil in Centipoises 


Reference used in this article: 
1. Lubrication: A. E. Norton; McGraw- 


They indicate 
Ilill Book Co., New York, 1942, page 16. 7 


outages. 
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How to Protect 
Metering Equipment 


IV—Industrial Meter Protection—Low 
Voltage 


By R. F. QUINN’ 


Central Station Engineering Division, General | 
Electric Co., Schenectady, N. Y. 


For isolating service entrance 
faults; for protecting banked 
transformer secondaries; 
or for protecting transformers 
from secondary faults, 
Matthews Secondary Cutouts 
have proved themselves very 
efficient and low-in-cost 
for many years. 


Protecting metering equipment | 
when an industrial plant is supplied 
through a transformer bank as shown 
and so located as to result in long- 
exposed secondary leads brings an 
additional problem to the primary | 


For Sectionalizing as shown below. 


j 
Overhead ground 


5 / f i 
wire 2500-2 Industrial plarn | 


| 
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{oe ee plant 
igh Lightrung arresters aistribution system 
age [*. Jo water 
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PLACING of lightning arresters to ob- 
tain maximum protection when the 
plant is supplied by a long exposed 
secondary from a transformer bank 


protection previously discussed. Low 
voltage lightning arresters should be 
provided on the secondary side of the 
transformer and also at the point 
where the secondary lines enter the 
building. The grounds of the secon- 
dary arresters at the transformer 
should be tied in with the primary ar- 
rester ground. The ground leads of 
the arresters located at the service 
entrance should be connected to the 
water pipe system, conduit, metering 
equipment ground, motor frames, etc. 
in the building, and may be tied in 
with the primary arrester ground. 
In considering the degree of ex- 
posure of secondary circuits, it must 
be remembered that any overhead 
secondary lines strung between build- 
ings in an industrial plant are all a 





Send for Bulletin 101-A. 
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* Series began in the ELBCTRICAL WORLD, Jan- 
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Since October, 1939, three new generating units, 
built and designed by Stone & Webster Engineer- 
ing Corporation, for a Southeastern utility have 
been placed in operation. The surface condensing 
plants for all three turbine-generators were built 
by Ingersoll-Rand. 


FIRST CONDENSER INSTALLED AND TESTED 


In recommending Ingersoll-Rand for the first 
new unit, the contracting engineers spoke with the 
confidence based upon the many hundreds of 
outstanding I-R condenser installations, not a few 
of which Stone & Webster had installed. Tests 
made on the first condenser, a single-pass divided 
type serving a 40,000-kw generator unit, showed 
that performance guarantees for all operating 
conditions were exceeded by a wide margin. 
Moreover, the station operating manager called 
attention to the fact that the I-R hotwell con- 
struction provided condensate almost entirely free 
of oxygen and reheated it to inlet temperatures. 

Ingersoll-Rand equipment serving this con- 
denser included a two-stage steam-jet air ejector, 
vertical propeller-type condensing water circulat- 
ing pump and two hotwell condensate pumps. 
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SECOND CONDENSER INSTALLED AND TESTED 


Several months after the initial installation was 
placed in operation, an additional 40,000-kw gen- 
erating unit was ordered for another station. The 
tests of the initial plant had already been made 
and thoroughly studied, and the efficiencies that 
they demonstrated influenced the selection of 
Ingersoll-Rand equipment. 

As before, steam-jet removal equipment, as 
well as condensate and circulating water pumps 
were supplied by Ingersoll-Rand. 


THIRD CONDENSER NOW OPERATING 


In 1944, Stone & Webster completed a new 
plant for this same Company. One 50,000-kw tur- 
bine-generator was installed in this station, and it 
is served by an Ingersoll-Rand condensing plant. 

This third order illustrates the confidence 
which both the Utility Company and Stone & 
Webster Engineering Corporation have in 
Ingersoll-Rand condensing equipment. 


Ingersoll-Rand'’s many years of original and progressive 
condenser design, the construction refinements that reduce 
maintenance to a minimum, and the results obtained in 
actual installations are sound recommendations for the 
selection of Ingersoll-Rand Condensing Plants. 
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part of the exposed system and hence 
subject to either direct or induced 
lightning voltages which may be im. 
posed on meters and other service 
entrance equipment. 


Over-Voltage Protection 


Lightning damage to polyphase 
watthour meters can be practically 
eliminated by the application of 
proper over-voltage protection. Thie 
lightning arresters shown at the in- 
dustrial plant end of the low voltaze 
circuit in the diagram are represenia- 
tive of a meter protector application, 
If such arresters are not applied, then 
a meter protector should be applied 
at the meter location. The modern 
watthour meter has an_ impulse 
strength in the order of 8 kv. and 
there are available meter or service 
protectors which hold the voltage 
down to less than one-half the impulse 
strength of the meter and thus pro- 
vide an adequate margin of protec- 
tion. The polyphase protector has 
three line leads and a ground lead. 
One line lead should be connected 
to each phase conductor close to the 
line side terminals of the meter in- 
side the meter box; the ground lead 
should be connected to any grounded 
secondary conductor or neutral and 


to the grounded conduit system. 


Tools Clean Rot 
from Standing Poles 


Shown are two tools developed and 

‘ used by the Commonwealth Edison 
| : | : | | Co., Chicago for removing decayed 

. a se iilusteated,, heart wood from the top of standing 


Size 2 * 


f 


CHISEL AND SCOOP used for remov- 


ing decayed heart wood from tops of 
standing western red cedar poles pre- 


; | paratory to repair 
| western red cedar poles preparatory to 
| | sterilizing and filling the cavity with 
| 7 7" 
| | a pentachlorphenol fly ash paste. he 
; tools consist of a chisel and a scoop: 
: both about 18 in. long. The repair 
FEDERAL ELECTRIC PRODUCTS COMPANY, INC. . . - : 
| technique in which these tools are 
EXECUTIVE OFFICES: 50 PARIS ST, NEWARK 5, N. J. * PLANTS: Hartford, Conn., Nework. NJ : ; ; : 
Manufacturers of Motor Controls, Safety Switches, Circuit Breoker eR aes yore used was described in ELECTRICAL 


WorLp, December 23, 1944, page ‘:. 
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Paper with War Work to do 
Called for this Prescription: 


Adjustments in paper specifications advanced the success of many 
products in war work ...and a change in paper density, absorbency, 
pliability, moisture-vapor repellency, greaseproofness or dielectric 
strength might help advance the postwar opportunities of your products. 


MOSINEE can be engineered to give the technical characteristics you 
need in paper ... to avoid processing “headaches”... to improve your 
products, boost production and lower costs. Mosinee engineers, at your 
request and without obligation to you, are available for consultation. 


Please address 
your lette 
"* Attention Dept. B 
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Tom C-D Electrical Insulating Materials 
16 VII. Tests on the Influence of Temperature 
oo By A. E. PARKINSON. 


Temperature affects the moisture- 
carrying capacity of air and that air- 
borne moisture in turn affects the 
electrical properties of insulating 
materials; but temperature also has 
a more direct influence. Two ex- 
amples of its effect on the dielectric 
strength of Dilecto are presented 
graphically herewith. The curve 
marked “Sheets” in Fig. | is a com- 
posite curve for grades X, XP, XX 
and CE Dilecto of 14 inch thickness, 
while that designated “Tubes” in 
Fig. 1 is a composite curve for grades 
X and XX rolled tubing of 1/16 inch 
wall thickness. In both cases the di- 
electric strength falls steadily as the 
temperature increases. Parenthetical- 





ly it may be remarked that the slope 
of the curve would change accord- 






; ing to the thickness of the sheet or 
- the wall thickness of the tube being 
| a tested. The author making insulation resistance tests. 
a It is obvious from these examples . 
4 = that temperature does have an im- 2 
; | i portant influence on _ dielectric 


strength, and it may be a determin- 
ng factor in circumstances where 
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Are you interested in power factor, di- 
electric constant, arc resistance and 
physical tests on insulating materials? 

This new Engineering Bulletin, just 
published, contains authoritative data on 
these subjects. It was prepared espe- 
cially to answer the questions and meet 
the needs of engineers using or contem- 
plating the use of laminated plastics, 
vulcanized fibre, or other insulating ma- 
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%& Arc Resistance Tests 
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Aes a 530-page Gooklet for You! 





terials in present and postwar products. 

There are 9 articles in the 30-page 
Booklet. Each article deals with a stand- 
ard test that,is made on electrical insu- 
lating materials, and the applications for 
various C-D materials which have a wide 
range of values in each of these tests. 

You will find this booklet both help- 
ful and interesting. Continental-Diamond 
has prepared it for your use. 


HERE ARE SOME OF THE CONTENTS 


*® Dielectric Constant and Loss Factor Tests 


% Tests on the Influence of Water 
% Tests on the Influence of Temperature 
¥%& Tests on the Influence of Frequency 
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Electrostatic Detearing Speeds Paint Drying 


Electrostatic detearing apparatus 
for ridding coated articles of the final 
surplus paint which tends to congeal 
at lower edges, has been installed at 
Commonwealth Edison Co. testing 
laboratories in Chicago, for use in 
conjunction with infra-red drying 
tunnels. This equipment is at the 
service of customers who are study- 
ing drying and finishing problems. 

This method of eliminating “tears” 


makes a wider use of dip finishing 


possible. effecting the economies of 
straight-line production and saving 
paint otherwise wasted by the spray 
method. Paint droplets spoil the ap- 
pearance of finished products and 
tend to cause them to remain “tacky” 
after other portions are dry. Tears 
have a tendency either to smear or 
produce incomplete coverage if they 
are accidentally wiped or knocked 


off. Moreover, a longer drying time 


is required to harden the surplus 
paint than the finish on the remainder 
of the article. 


The apparatus at the Edison labor- 
atory consists essentially of a trans- 
former that steps up the ordinary sup- 
ply potential to 85.000 volts a.c. 
This high voltage current is then con- 
verted to unidirectional pulsating 
current by means of a high voltage 
vacuum tube rectifier. 

Hizh voltage is led off to a “grille” 
or square of metal lath insulated 
from ground. The dipped article 
passes along above the grille, sus- 
pended from a trolley. It is at ground 
or neutral potential; that is it is com- 
posed of an equal number of posi- 
tively and negatively charged parti- 
cles which neutralize each other. 

According to the law of electrically 
charged bodies, the positive ions in 
the work piece are attracted by the 
great number of negative charges on 
the grille. The work piece itself can- 
not move itself toward the grille, but 
the fluid paint can and does. It “flies” 
off the piece and is deposited on the 
grille: see above illustration. 





ELECTROSTATIC DETEARING APPARATUS installed in conjunction with infra-red 
drying tunnel speeds paint drying by removing surplus paint 
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Due to the intensity of the field at 
or near the work piece the air in {his 
region is ionized, This augment. o; 
accelerates the transfer of paint 
particles from the work piece to the 
grille. 


DR tater le aa Oe caer See 


FINE STREAMERS of surplus paint, 
above, are pulled from the edge of 
work pieces by electrostatic force 


In addition to metals this detearing 
process lends itself equally well to 
such materials as wood, rubber plas. 
tics and earthenware. 


Dealers Want Help 
Opinion Survey Shows 


What electrical dealers want in th: 
way of assistance from cooperatin: 
utility companies in peace time is 1 
vealed in the accompanying ta! 
tion selected from the findings of 
opinion survey recently conducted |, 
the Wisconsin Power & Light | 
Madison. 

The survey, conducted on a 
sonal interview basis was confined | 
a representative group of 163 dealer: 
out of the total of 605 operating 
the territory served by the compan) 

From the tabulation it appears ¢ 
dent that dealers want company p: 
motional and campaign literature 
advance), as well as assistance wit! 
market analysis and sales training 
On the other hand they do not app 





What Wisconsin Dealers Want o! 
Their Power Company 
Yes % wN« 


Want dealer publication each 


month. ; arr 155 97 
Advance information on com- 
pany campaign plans .. 155 95 5 


Feel that general meeting 
would be helpful. ... 135 
Want help on market analysis 124 80 
Would cooperate on adver- 
Se Reece taa eas oo hae 76 
Interest in training school for 
supervisors and store dis- 


MN fon Sat cay tase en oa Ree “Ee 45 
Help in training salesmen.... 102 623 & 
Interest in training school on 

business economics...... 102 63 
Want help in product selec- 

rrr Th ee - CO 37 10: 
Want help in developing sales- . 

man compensation plan... 53 33 = If 
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Wrapped up in a ormeoveng wogram will be everything needed to help you meet today’s 


STEPPED-UP SERVICE DEMANDS 


Never was the service situation so critical as it is 
today. Practically all electric appliances are at least 
three years old. So, for the sake of home front morale, 
everything possible must be done to keep them 
on the job. 

That’s the whole purpose of the 1945 Conservice 
Training Schools. And the aim this year is to crowd the 


broadest and most thorough education into the fewest 
number of hours. 

Accordingly, there are no frills to this program. 
From the sound of the morning bell it’s all brass-tack 
demonstration and discussion. 

This will be a two-day school with sessions running 
either consecutively or at separate times. 


First Session Will Be Devoted 
to All Refrigeration Products 


Domestic and commercial models, fixture 
applications, water coolers, Mobilaires 
and milk coolers will be thoroughly ex- 
plained in this busy all-day session. A 
giant working model of a refrigeration 
control will be featured. 


New Operational Demonstration Boards 
Facilitate Diagnosis and Correction of Trouble 


Interesting demonstration props are em- 
ployed to explain operating fundamentals 
and facilitate diagnosis of difficulties. 
Thus, in true clinic fashion, service peo- 
ple see all problems set up and partici- 
pate in their solution, 


Dramatic 30-Minute Full Color Movie 
Shows How Good Service Builds Good Will 


This informative film takes a_ service- 
man through all the important steps that 
go to make a satisfied customer and a 
profitable service call. Packed into 30 
minutes is more down-to-earth training 
than a newcomer could get in months 

of trial and error experience. 


WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 


Second Session Will Cover Electric 
Ranges, Water Heaters and 
Laundry Equipment 


Appliance Division + Plants in 25 Cities. 


Model by model, the various ap- 
pliances in this group will be 
put through their paces. The 
laundry equipment discussion 
vill be divided into two parts 
with ample time devoted to the 
are and maintenance of both 
the Laundromat and conven- 
tional washers. 


Tune in: John Charles Thomas, Sunday, 2:30 EWT., NBC. »* 


(, frst, 2 ky - 
| Liis LL ; \y v7 
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.. Offices Everywhere + Mansfield, O. 


Check with Your Westinghouse 
Distributor for Dates of Meetings 
in Your Territory 


The Westinghouse field service 
organization is all set to take 
to the road. Get the complete 
itinerary from your Westing- 
house Appliance Distributor and 
make reservations for yourself 
as well as for your old and new 
service people. 


‘Hear Ted Malone, Monday, Tuesday, Wednesday Evenings, Blue Network 





RUBBER POWER CABLES 


e SERVICE ENTRANCE CABLE e¢ BUILDING WIRE 


CABLE 


CRESFLEX NON-METALLIC SHEATHED 


CABLE 


ARMORED 
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ufacturing methods have re- % 

sulted in an excellent portable = 

cord, comparing favorably * 

My with CRESCORD formerly 

made with crude rubber which % 

over many years had earned i 

such an outstanding reputation 5 

for long life. a 

: 

_¢ RESCEN - 

(» a» 3 

J WIRE and CABLE = 

CRESCENT INSULATED WIRE & CABLE CO. © 

TRENTON, N. J. e 

IMPERIAL NEOPRENE JACKETED PORTABLE CABLES ¥ 
Merch 3, 


e VARNISHED CAMBRIC CABLES 





RUBBER 
JACKETED 
PORTABLE 
CORD 


FOR LONG SERVICE 
ON TOUGH JOBS 


Improvements in Buna-S (Gov- 
ernment Synthetic Rubber) and 
the development of better man- 
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| fectively 


'neighborhood and other 





to welcome assistance with product 
selection or salesman’s compensati \n 
plans. 


MNT 


Truck Maintenance Ligh; 


coe 


FLUORESCENT FIXTURE shown in use, 
above. at the garage of the Indiana 
Service Corp., Fort Wayne, has elimi- 





nated the complaint of automotive 
maintenance men that they couldn't see 
to work on the under side of cars, 
trucks and motor buses with only an 
old-fashioned drop-cord trouble lamp 


‘ é « 
This new fixture designed by company light 


ing engineers to solve the problerr is a Shona 
amp, open-type industrial fluorescent | 

aire overed w non-breakable glass (sa 

blas on the ba mounted on an a 
On a rov with Ca T 

can be J to any angle Not e t 

shelf : 


Home Makers’ Quiz 


Aids Electric Usage 


By EMMA MAURICE TIGHE 


Home Service Director, Boston Edison Co. 


To increase popular interest in 
electric home service and help con- 
sumers to utilize appliances most ef- 
under war conditions. the 
Boston Edison Co. recently added a 
quiz program to the presentations of 
its promotion department before 
groups of 
women. The objective is to combine 
entertainment and the stimulation of 
an informal contest with practical 
demonstrations of appliance service 
accenting the usefulness of electrical 
household devices in obligato fashion 
during the proceedings. The idea has 
been most favorably received by au- 
diences attending these gatherings. 
As members of an audience arrive 
at the meeting place, each registers 
on a card which is dropped into a ' | 
ceptacle. The program then goes for- 


1945 @ ELECTRICAL WORLD 





--8'8S cControlied 
rom the steel 
Read 


| 
: 


. ae _- we oe - . . 
Ingeniously designed welding rolls where the white hot 
skelp is accurately shaped and securely welded into pipe = 
immediately after it emerges from the furnace. It is from 
*sis quality controlled pipe that Central Conduit is made. 


Division of The National Supply Company 
General Sales Office: Grant Building, Pittsburgh 30, Pa. 


District Offices and Sales Representatives in Principal Cities 


r 
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‘When you need ANY 
Power Connector— 





ING 


a Lo 


peek yrteee 


Paes 


! —see the COMPLETE line’ 


Probably the exact Power Con- 
nector you want is shown in the 
Penn-Union Catalog. 

You will find Tee, Stud and End 
Connectors, Bus Supports, Termi- 
nals, Elbow and Cross Connectors, 
Couplers and Reducers — 

—each in a wide range of sizes, 
up to the largest. Here are a few 
of the many types: 


ee tae 





Also the most complete line of 
Cable Taps, Straight and Parallel 
Connectors, Lugs, Grounding 
Clamps — every good type. 
Leading utilities, industrials, 
eléctrical manufacturers and con- 
bm tractors have found that “Penn- 
Union” on a fitting is their best 
guarantee of Dependability. Write 
for Catalog. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE,PA. Sold by Leading Jobber 


Conductor Fittings 


@ 
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| ward and may consist of an electric 
| cooking demonstration or the presen- 
| tation of a film like “The Way to a 
| Man’s Heart,” or some other screen- 
|ing appropriate to home electric 
service, usually obtained through the 
cooperation of an electrical manufac- 
turer. The quiz is then inaugurated, 
usually by the home service depart- 
ment representatives in cap and gown 
to furnish an academic setting. Fif- 
| teen subjects are listed on large dis- 
play cards placed in the demonstra- 
| tion table, and four questions have 
| been prepared under each topic. A 
name is drawn at random from the 
receptacle, and if the queries are cor- 
rectly answered as to specific detail 
| or in the spirit of the inquiry, a prize 
is awarded to the person participat- 
ing. This may be a cook book featur- 
ing electric usage, Codkies, beans 
baked in an electric roaster, a pie, 
potato salad, bowls for use with a 
mixmaster, war stamps or some other 
item; but in all cases the underlying 
theme of electric service in the home 
| is tied into the gift. 

The questions cover a wide range, 
and some are in lighter vein compar- 
| able to those which would be accept- 
able in small parties. A few of these 
illustrate the procedure (omitting the 
headings of the topics) : 


Q. During a January blizzard, what item 
within the household, and what item not 
| in the household, could you DEFROST? 

A. Refrigerator. Wind shield. 
(). What six-letter word is a home maker 

MUST in properly caring for home and 
| family? 

. System. Vacuum. 


Sifter, 


Washer, 


\ 
| Q. Name the well known chorus which is 
a lament of food left uncovered in an elec- 
tric refrigerator. 





A. How dry I am. 

Q. What first step in sewing is not neces. 
sary in electric cooking? 

A. Basting. 

Q. What 11-letter word is prominen} jp 
making washday playday? 

A. Electricity. 

Q. Name the Boston Edison poster w), <e 
me —- lessens home accidents at nig} 


The Light Within. 


. What name is suggested when a mat, 
flame is applied to the tip of needle? 

A. Hotpoint. 

Q. Devoid of warmth, the speaker’s niin 
were compounded with air and ice cy es, 
Who was his sponsor? 

A. Frigidaire. 

A Sunday radio program at 0 
features one individual with three first 
common) names. Name the celebrity in4 


the sponsor. 
A. John Charles Thomas —Westingh. 


Q. A circlet inclosing two letters o! 
alphabet or the insignia of four gold sia 
Who is the sponsor? 


A. G. E. 


£ 


Each person whose name is drawn 
has the privilege of selecting the gen. 
eral subject for querying. A commit- 
tee from the audience is named 
help determine the accuracy of replies 
in doubtful cases; but as a rule the 
home service representative suffices 
to act in this capacity and makes the 
Between each group- 
ing the quizmaster asks her assistant 
“Has Boston Edison anything to 
say?” The assistant jumps to atten- 


tion, rings the bell and makes one of 


prize awards. 


the company’s spot radio announ 

These refer to all phases of 
electrical home making, cooperativ: 
war effort, etc. These quizzes have 

a e 

proved highly enjoyable to the pub 
lic. and have served to maintain in- 
terest in electrical appliance utiliza- 


ments. 


tion. 


fa. ; 
OOO DEM Ott AM Bs 


TYPICAL QUIZ PROGRAM keyed to making efficient use of electricity in the home. 


Left to right, 


March 3, 


Virginia Comstock, Emma Maurice Tighe, Gertrude McCourt 
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BH EXTRA FLEXIBLE FIBERGLAS SLEEVING 


4 


Pew electrical insulations can double in brass as heat 
insulations. Yet so effectively heat resistant is BH Extra 
Flexible Fiberglas Sleeving that actual service records 
show it refuses to burn even in direct contact with heat 
units. The reason—both yarns and impregnation are 
non-inflammable! 

A special gum base and dye applied by an exclusive BH 
process is responsible for many more features. It perma- 
nently prevents fraying, stiffening and abrasive wear. 
The sleeving is unusually flexible and takes the roughest 
handling without fraying. It does not harden and crack 
with age—lasts indefinitely without deterioration. It is 
also non-crystallizing at low temperatures. 

Fiberglas is non-absorbent and unaffected by moisture, 
oil or grease—qualities ideally suited to appliance manu- 
facture for instance. And it has high dielectric and tensile 
strength. 

“Punishment” tests prove that BH Extra Flexible 
Fiberglas Sleeving is the most logical insulation for a host 
of tough jobs. Why not see for yourself? It’s available in 
all standard colors and all sizes from No. 20 to 5%’, in- 
clusive. Write for samples today and compare! 


BH SPECIAL TREATED FIBERGLAS SLEEVING 
UNAFFECTED BY HEAT UP TO 1200°F! 


This is a high quality sleeving that will not fray when cut 
and withstands heat up to 1200°F. Yet no saturant is used 
in the exclusive BH process! Flexible as string, too. Made 
in natural color only—all standard sizes. Try it! 


Dept. W Conshohocken, Penna. 
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Fluorescent Lamps 


Type LS fluorescent lamps: single contact 
pase: 3500 deg. white. Sylvania Electric Prod- 
ucts, Inc., Salem, Mass. 


Home Freezer 
hail 


Fluorescent lamp designed to operate 
without starters, and it is reported, may be 
operated in series on a single ballast at 
100 or 200 milliamperes. Specification sheet 
lists four sizes (42, 64, 72 and 96 in.) with 
output up to 3300 lumens. Efficiencies of 
65 lumens per watt are reported. 


Capacitor 





F and Home Freezer: table top; 2 cu. ft 
freezing compartment: 6 cu. ft. storage: size 
24 by 36 by 44 in Ben-Hur Mfg. Co., 634 
Cast Keefe Ave Milwaukee 2 Wis, 


Table-top style freezer with inset base to 
harmonize with other electric kitchen ap- 
pliances. Cabinet is of steel construction 
and has separate freezing compartment. 
Unit is reported as having 200 |b. food 


storage space. 


Relay 





- mArA r ranar tor 


rat if r L4,IN ¥ 4 Z3 ? 
%4A mf. General Electric Co., 


Units are designed for use in resonant 
circuit, or “tank circuit” of high frequencs 





electronic oscillators. Cases are reported 
onstructed of non-magnetic metal with 
hermetically sealed joints and are filled with Ty¢ 50% 3» me 2« relay: 6 to 
a liquid dielectric under vacuum 2x f or di Struthers-Dunn, 
Inc., 1321 Arch St., Philadelphia /, P 
° Relay is said to make possible make-be 


fore break. or break-before-make contact 
combination. It operates from momentary 
impulse. Application of power to one coil 
latches contacts into one position; powe! 
hen applied to other coil throws contacts 
into a second Jatched-in position. A third 
inlatched position is reported obtained by 


Disconnect Switch 


c nnected t Electric Con- 
troller and Mfg. Co nd 4, ¢ 

Switch designed to comply with safety 
egulations of those states requiring sep- 
irate disonnecting device on overhead 
cranes. It has an externally operated handle 
vhich is arranged for padlocking in off 
position. Three optional arrangements of 
terminals are available to facilitate incom- 
ing and outgoing connections. Switch is 
of d.c. type, double pole design, and en- 


energizing both coils simultaneously. 





BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data. names and 











Clevis Ring 


See 5 his » 





Clevis ring: cadmium plated. Poulsen & Na 
don, Inc., Box 2398, Los Angeles 54, Calif. 


Clevis ring made of alloy steel by 
stamping operation which is said to retain 
full strength qualities of the steel. Report 
states that the strength of the ring exceeds 
that of the cable with which it is used 
Ring is said to conform with specificatio: 
ANQQ-P-421 and is made in sizes to fit a: % 


standard cable. \\ 
* 


High Frequency Equipment 





See ene 





Two station electronic heating machine: 45° 
000 c.; 20 kw. output: 220/440 v.: tubes 
; tare 


snd water cooled: work induc $, wat 
cooled: size, 57 by 51 by 68 in. Ohio Crank- 
shaft Co., 3800 Harvard A, Cleveland 


Tifbe-type unit, with two independ 
work stations which can be operated at 
same or different frequencies. housed 
welded sheet metal cabinet. Controls 
meters are located in the “penthouse 
frame. Manual controls used tor set 
can be switched automate 


heating cycle is determined 


Cable Terminator 


Terminator can be used as a= sealing 
fitting or as a pulling -plicing chan 
and can be installed outside of chamb: 
without disturbing the electrical insta 
tion. When installed with cabinets. 
conduit is terminated below the box, 
device is installed at the end of the c 





closed in either a general purpose or semi- addresses. duit and tied into the box with a chase 
dust-tight enclosure. nipple. 
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When a dead-end load is applied to a Hubbard 4-11-44 
Wireholder, the first thing that happens is a close conforma- 
tion to the porcelain of the Copperweld wire bail, which 
runs around the wire hole. This distributes a compression 
load over the largest possible aréa of the porcelain. The 
metal bail carries the load, the porcelain merely rides the 


bail like a saddle. 


This is evident on observing the construction of the Hubbard 
4-11-44. But not so well understood, is how the bail- 
fastening to the base stands up so well. At first glance it 
would seem that increased loading would simply straighten 
out the hooked ends of the bail and cause them to let go. 
By referring to the diagram it will be seen why this is not so. 


As the load is increased at “A’’ beyond normal strain, the 
base starts to “bow” up slightly at “D’’. Immediately the 
shoulders at “B’’ and “C” are drawn in against the bail 
“BE”, gripping it over a fairly large area, like the jaws of a 
vise. The harder the pull, the tighter the grip until the 
ultimate of the bail wire is reached. 


*Tests have shown that before the bail breaks the normal 
mounting would long since have pulled loose. Attached to 
a solid beam of hard wood one Hubbard 4-11-44 Wireholder 
will support the weight of a light automobile. 


HUBBARD ann COMPANY 
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B and C Represent 
Vise Action of Shoulders 


in SE ETs 


*The full strength of any wireholder will not 
be developed by a poor mounting. Thin sid- 
ing, soft splintery wood or loose bricks will 
give way under a very low strain. Avoid 
weak mounting. 
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@ Top illustration shows the hinge end of a C-W 
Switch made during an ice test. The switch was 
warm, approximately 70°, when the spray was 
started and the ice deposit represents a six hour 
accumulation. A gradually applied pull of 60 Ibs. 
on a 28 inch lever cracked the ice at the hubs of 


the cranks and freed the mechanism. 


The lower picture shows the switch closed into 
contact through a heavy deposit of clear ice. The 
switch was closed at the speed of motor operation. 
This contact housing is not only a sleet hood but 
is also designed for ice breaking. 


For dependable protection specify Hi-Voltage Air 


Break Switches. 
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TECHNICAL LITERATURE 





X-Ray Applications—A 12-page boo! 
let describing the X-ray diffraction tec 
nique and applications has been issued } 
the North American Phillips Co., 1( 
East 42nd St., New York, 17, N. Y. Di 
grams, typical diffraction films, and ss 
eral tabulations are given to show hy 
this type of equipment is used for ident 
fication, research and production. Also 
cluded is a brief description of how X-r 
diffraction films are interpreted. 


Resistance Welding — How welding 
processes differ, how electronic control for 
resistance welding works, and how this 
method of control extensively adapts t) 
welding process to industry, are set for’ 
in a series of seven pocket size boo 
These lesson books, slide sound films (%5 
mm.), a quiz book and an instructor 
manual comprise material for a training 
course in the theory and application of re- 
sistance welding control. For a 20-mem- 
ber class the material costs approximat: 
$50 and is available from C. R. Riker, 
Supervisor, Extension Training, Westing- 
house Electric and Manufacturing Co., 306 
Fourth Ave., Pittsburgh 30, Pa. 


Chemicals—Pocket-size booklet, entitled 
Chemicals for Industry, designed as an aid 
to both technical and non-technical men 
the use of nitrocellulose, cellulose acetat: 
ethyl cellulose, sodium carborymethylcel- 
lulose, Parlon and Clorafin in plast 
films, lacquers, adhesives, varnishes, cl 
rinated rubber, etc. Booklet may be ob- 
tained from Hercules Powder Co., W 
mington, Del. 


Formed Steel Tubes—A 22-page book- 
let, which was written mainly for product 
engineers, contains specifications for vari 
ous tubing applications, and is profusely 
illustrated with both war and peace-time 
uses. Copies may be obtained from 
Formed Steel Tube Institute, Cleveland 
Ohio. 


V-Belt Drive—Complete V-belt dr 
booklet (B6051E), which contains the re- 
quired information to make correct drive 
selections reduced to charts, tables and 
drawings, may be procured from Alliis- 
Chalmers Mfg. Co., Milwaukee, Wis. 


Thermal Insulation—Commercial Stand- 
ard CS 117-44 based on more than two 
years of study by the Bureau of Standards 
is now obtainable from the Indust: 
Mineral Wool Institute, 441 Lexingtor 
Ave., New York 17, N. Y. It contains in- 
formation on how to apply mineral wool 
in blocks, blankets, insulating cement and 
pipe insulation for all types of industria 
equipment. 


Lighting—-Booklet for lighting engineer 
which features a set of charts containing 
illumination values based on various spac- 
ings and mounting heights is obtainable 
from Wabash Appliance Corp., 335 Carr 
St., Brooklyn, N. Y. Also contained 
information on reduction of maintenar 
cost and information on attaining peak 
lighting efficiency. 

Resistors—Combination calender and re- 
sistor engineering guide which gives perti- 
nent information regarding wire wound 
resistors (their use and application) may 
be obtained from Madison Electrical Prod- 
ucts Corp., Madison, N. J. 


Plastics—A technical bulletin, which 
lists and describes the results of dimen- 
tional stability tests on cellulosic plastics 
at high temperatures and high humidities, 
is obtainable from Cellulose Products 
Dept., Hercules Powder Co., Wilmington 
Color sketches, photographs, tables and a! 
explanation of the test conditions are in- 
cluded in the booklet. 
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Slit It Open 


and SEE 
the Difference 





Two important factors govern the selection of wire 
and cable for ‘‘hot-spot’’ service in steel mills, power 

plants and various vital industries. First, the conditions 
under which the circuits must operate, such as around 
— pits, boilers, furnaces, steam lines, drying ovens, 
theostat grids; places where resistance to heat and 

joisture, corrosive fumes, oil, grease and even fire is 
essential. Second, and most important, is the construction 
of the wire—its in-built ability to stand up under these 
severe conditions. 

Rockbestos A.V.C. Power, Motor Lead and Lighting 
Wires and Cables (National Electrical Code, Type AV 
meet the requirements of “‘hot-spot’’ service with 
manent insulation that won't bake brittle, crack, ice 
swell or rot and has a maximum operating temperature 
rating of 110° C. (230° F.). 

Apply the knife-test to a sample of Rockbestos A.V.C. 
and you'll find the answer to production losses and 
or, maintenance due to wire-failure beneath 

braid. Send for a sample and dissect it yourself. 
Rockbestos Products Corporation, 980 Nicoll St., New 
Haven, Conn. 


ROCKBESTOS A.V.C. 


The Wire with Permanent Insulation 


developed by 
Rockbestos for various 
Severe operating conditions 


122 different 
permanently insulated 
res, cables and cords 





NEW YORK, BUFFALO, CLEVELAND, CHICAGO. 
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PITTSBURGH, ST. LOUIS, 





. Power Cable, illustrated, or similarly 

» he at pre of, 
oll, and grease, 
you'll find beneath a firewall of felted asbestos (b) a permanent heat- 
barrier against high ambient temperatures. 


Take a sample of Rockbestos A.V .C 
insulated Motor Lead Cable, slit open the slick-finis hed hea. 
— of asbestos braid (a) which is resistant to moisture, 
anc 







Then cut through this felted asbestos wall (b), peel 
it back, and see the high-dielectric moisture- 
resistant varnished cambric tape (c) it protects from 
heat, flame and oxidation. Notice tou, the uniform coverage of the tapes, 
helically applied like the felted asbestos to assure perfect and permanent 
centering ate conductor in the insulation, 









Now unwind the varnished cambric tapes (c) 
which will peel easily, and you'll see the obvious 
advant: age ot multi-layer tape apf lication—not one 
thick kness, but many. And un der the tapes you'll 
also see a second felted asbestos wall (d) the 
inner heat-barrier which comy letes the pro 
tection of the varnished cambric. 

i 

A 


sia 







2 anita SaaS 






Finally, slit and peel back this felted ashestos 
wall (d) which prevents conductor heating 
ovetloads from breaking down the varnished 
cambric and won’t burn even when exposed 
to copper-melting arcs, and you'll see the 
paper separator (¢) that keeps the conductor 
clean of insulation and makes stripping easy. 
And that completes the story of Rockbestos 
A.V, the wire with permanent insulation. 












LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 
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E. H. Werner Elected Head 
of New Jersey Utility 


Edwin H. Werner, since 1941 presi- 
dent and general manager of the Penn- 
sylvania Edison Co., Altoona, Pa., has 
been elected president and a director 


of Jersey Central Power & Light Co., 





Asbury Park, N. J. In his new position. 
he succeeds the late Thomas R. Crum- 
ley. 

William H. Wade. vice-president and 
assistant general manager of the Penn- 
sylvania Edison Co.. has been elected 
senior vice-president and becomes the 


chief executive officer. At the same time . 


Thomas R. Dobson was elected a vice- 
president and a director and P. H. Har- 
ris, president of the Pennsylvania Elec- 
tric Co., Johnstown, was elected a di- 
rector and chairman of the board of 
Pennsylvania Edison. 

Prior to his connection with Penn- 
sylvania Edison Co.. Mr. Werner was 
vice-president and general manager of 
New Jersey Power & Light Co. from 
1933 to 1936 and of Metropolitan Edi- 
son Co. from 1933 to 1941. He went to 
those companies from the Reading 
Street Railway Co. of which he was 
assistant general manager from 1923 to 
1929 and president and general man- 
ager from 1929 to 1933. Previously he 
had been employed in various engineer- 
ing capacities by Pittsburgh Railways, 
teading Transit Co. and Bethlehem 
Steel Corp. 

Mr. Werner has been active in the 
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affairs of the Pennsylvania Electric As- 
sociation for a number of years and in 
1942 he was elected its president. 


> FE. J. Crossy, director of publicity of 
the Washington Water Power Co.. Spo- 
kane, has relinquished his association 
with that utility to join the enterprises 
of his brother, Bing Crosby, in Cali- 


fornia. 
* 


R. A. Hentz Relinquishes 
Duties in Philadelphia 


Robert A. Hentz, electrical engineer 
in charge of the electrical engineering 
division of the Philadelphia Electric 
Co.. who has been disabled by ill health 
during the past sixteen months. has re- 
tired from active duty after more than 
33 years of continuous service. Enter- 
ing the engineering department of the 
company in 1911. as an electrical de- 
signer. he became assistant superin- 
tendent of the station construction di- 





vision in 1919, and superintendent in 
1925. At the time of the engineering 
department's reorganization in 1929. 
he was appointed electrical engineer. 

Mr. Hentz has been active for many 
years in national electrical committee 
work including the Edison Electric In- 
stitute, the American Institute of Elec- 
trical Engineers and the Association of 
Edison Illuminating Companies, and 
has served as chairman in several cases. 


March 3, 


Ontario Hydro Appoints 
Beacock Rural Engineey 


Appointment of Victor A. Beacuck 
as rural engineer in charge of rura| Ip: 
erations throughout the province }yg¢ 
been announced by the Hydro-Electric 
Power Commission of Ontario. This new 
appointment is the outcome of the com. 
mission’s determination to vigorously 





promote electrical service to rural On. 
tario as labor and material permit 
Mr. Beacock has a_ background 
some thirty years of association 
Hydro, broken only by his service i 
last war. He joined the commission's 
staff in 1915 as assistant engineer 
the municipal department, and fo! 
ing military service he rejoined 
staff in 1919. Mr. Beacock is a grad- 
uate of the University of Toronts 


PM. S. Coover. professor and head 
the department of electrical engineer- 
ing of the lowa State College. Ame- 
heen elected president of the Iowa 
gineering Society for 1944-45. 


> Bernxarp L. Pato will returi 
position as commercial manager of the 
Central Illinois Public Service (o.. 
Springfield, Ill, upon his retirem: 
from the Army in April. Captain Palm 
will revert to inactive status, having 
served in the Army Air Forces fo: 
and a half years. 


> Howarp N. Watters has been 
pointed director of industrial deve 
ment by the B. C. Electric Railway ( 
Vancouver, B. C. Mr. Walters ha- 
connected with the company for a! 
ber of years. He has been on loan | 
the company to the National 
Finance Committee. In his new 
Mr. Walters’ duties will be to hel; 
dustry find new products and to help 
new industries get started in areas 
served by the company. He will «so 
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..»Insurok T-640 out-performs 
ordinary laminates! 


So far as we know—there is no laminated phenolic plastic that has 
the low moisture absorption of Laminated INSUROK, Grade T-640! 
Scientific laboratory tests show it! On-the-job performance proves 
it! For in humid, tropical climates this Richardson Precision Plastic 
is daily showing its unique ability to outlast ordinary materials 
with or without protective finishes—in spite of devastating, ever- 
present fungus growths. 

In addition, INSUROK T-640 has uniform dielectric and me- 
chanical characteristics, and can be fabricated. With so many out- 
standing features, it’s no wonder INSUROK T-640 shows up with 
increasing regularity today in specifications for radar, communi- 
cations transmitters, receivers and many other products where 
moisture absorption must be cut to a minimum. Get the full story 
now! Write Richardson Plasticians today. 


cE ULL kg Preeceion 





= PROTECTIVE FINISHES 


TESTS ON T-640—SANDED & UNSANDED 
Made at Richardson Laboratories 


Dec. 6, 1944 

STOCK T-640 SANDED NOT SANDED 
Thickness .097 126 
Volatile 0.34% 0.29% 
Moisture Abs. 0.56% 0.38% 
Expansion -0002 0002 

TESTS AT ROOM CONDITIONS 
Power Factor .0322 0333 
Dielectric Constant 4.6] 4.89 
Loss Factor 149 162 


Arc Test (Sec.) 130-128-129-126-123 129-60-117-12-64 
TESTS AT 90% HUMIDITY 104° F. 


Power Factor .0342 0347 
Dielectric Constant 4.77 5.06 
Loss Factor 163 176 
Insulation 


Resistance 122,000-98,000-122,000 98,000-162,000-122,000 
Average 114,000 127,000 


Insulation resistance was determined using 
taper pins. Sanded and unsanded samples 
were obtained from same factory sheet. 


The RICHARDSON COMPANY 


MELROSE PARK 
OETROIT OFFICE 


NEW BRUNSWICK. N 
6-252 G. M. BUILDING. DETROIT 2 


FOUNDED 1868 
MICHIGAN 


INOIANAPOLIS 1. IND 
NEW YORK OFFICE 


LOCKLAND. CINCINNATI 15 
75 WEST STREET. NEW YORK 6 


CLEVELAND OFFICE: 326-7 PLYMOUTH BLOG... CLEVELAND 15. OHIO 
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OR LINEMEN 
WITH 


LEIN-KORD” 


“Klein-Kord” is an exclusive material developed by 
Mathias Klein & Sons for use in linemen’s safety straps, 
belts and climber straps. 

It is made of a number of layers of long-staple cotton 
of special weave, each ply laid in rubber and vulcanized. 
This construction permits the use of a tongue buckle, 
eliminating the danger of slipping or excessive wear 
characteristic of a friction-type buckle. 

The tensile strength of ““Klein-Kord” —its resistance to 
ripping at the buckle—provides a full factor of safety. | 
It does not stretch under load; is uniform in quality; and 
| + resists accidental damage from cuts, heat, etc. 

| “Klein-Kord” has behind it several years of actual 
service and today is specified exclusively by many of the 
largest utility companies. 

Climbing equipment of “Klein-Kord” will assure the 
maximum in safety and comfort to the man on the pole. 












Om 4 


ASK YOUR SUPPLIER 


Foreign Distributor: 
International Standard Electric Corp., New York 


Safety cmmnens, pe hasing agents and 
others interested in linemen’s equip- 
ment can obtain a folder on "'Klein- 
Kord”’ on request. Write for your copy. 











es Mathias & Sons 


1857, 3200 BELMONT AVENUE CHICAGO 18 ILLINOIS 








aid in the program of conversion from 
war to peacetime production of indus. 
trial plants. Mr. Walters will work dj. 
rectly under W. C. Mainwaring, vice. 
president in charge of general sales 


Copper Wire Group Names 
Barr Chief Engineer 


Neil K. Barr has been appointed chief 
engineer of the Copper Wire Engincer. 
ing Association with headquarters at 
St. Louis, Mo. 

Following graduation from the Uni. 
versity of Missouri, school of electrical 
engineering, Mr. Barr spent one year 





in the engineering training course of 
the Commonwealth Edison and asso- 
ciated companies in Chicago. He then 
spent three years in distribution engi- 
neering work with the Kansas City 
Power & Light Co. in Kansas City, \I 

For the past 16 years prior to join- 
ing the Copper Wire Engineering \sso- 
ciation, he was with the Public Sers 
Co. of Northern Illinois in various ca- 
pacities on transmission and distribu- 
tion engineering work. 


PL. J. Vaveinek has been appointed 
chief engineer of the Benjamin Electric 
Mfg. Co., Des Plaines, Ill., to succeed 
P. D. Puitiips, who will serve as engi- 
neering consultant until his retirement 
this month. Mr. Vavrinek will be in 
charge of all operations of the engineer- 
ing and product development activities 
of the company. He has been with the 
company since 1922. 


> Paur B. McKes, president of Pacitc 
Power & Light Co. and Portland Gas & 
Coke Co., Ore., has been made a men 
ber of the 1945 executive committee of 
the National Association of Manuiac- 
turers. Mr. McKee has been active 4s 
a member of the N.A.M. board of di- 
rectors, a position he assumed in 1'/43. 
He was president of Emprezas | lec 
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How many of these 


FIBERGLAS* ELECTRICAL INSULATION MATERIALS 


can you use to Advantage? 





There is a Fiberglas Electrical Insulation Material 
available to meet virtually every insulation need. 
Fiberglas—glass in fiber form—provides a thin, 
strong, flexible, inorganic fabric base for insulat- 
ing impregnants. This combination has unex- 
elled advantages and characteristics for electrical 
insulation. 


fiberglas Insulated Wire and Cable ... Most wire manufac- 
turers are currently manufacturing Fiberglas insulated 
vire of many different types fer 
a wide range of applications— 
magnet wire, single and double 
ered, lead wire, radio hook-up 
ire, aireraft ignition cable, 
neon sign cable, and wires for 
special purposes are all in large 
volume production. 





Fiberglas Varnished Cloth and Tape... 
Made by many manufacturers 
who impregnate various types 
of Fiberglas Cloth with several 
kinds of varnishes. These prod- 
ucts are available in 36” widths 
or cut to any desired tape width. 





| 


Netherlands Plaza, Cincinnati, March 13-15; Hotel Henry Grady, Atlanta, March 20-21; 
Leosenesatusitetisanastaieiniaeinsnandsininseinnetnnins Hotel Tutwiler, Birmingham, March 27-28. 


ELECTRICAL WORLD © March 3, 1945 


° Fiberglas Laminates ... Most manufacturers of electrical 





Each Distributor of Fiberglas-base Insulation Materials has his own source of supply; 
none of these processed insulations is made by Owens-Corning Fiberglas Corporation. 


FIBERGLAS 


*T. M. Reg. U. S. Pat. Off. 


ELECTRICAL INSULATION MATERIALS 


ree BE SURE TO SEE THE FIBERGLAS ELECTRICAL INSULATION MATERIALS EXHIBIT 
THE NEXT SHOWINGS ARE: Hotel Statler, Buffalo, February 27-March 1; Biltmore, Dayton, March 7-9; 


Fiberglas Mica Combinations ... The combination of thin 
glass cloths with mica for ground 
insulation is not dependent upon 
impregnating varnish for its 
electrical characteristics; the 
mica splittings provide dielectric 
strength while Fiberglas gives 
it strong inorganic backing. 


mad 


laminates make one or more 
types of Fiberglas base mate- 
rials. The finished materials are 
used in motors and generators as 
slot sticks, armature or stator 
end laminations, brush holders, 
space blocks, ete. The low power 
factor obtainable has resulted in 
increasingly wide use in radio and electronic applications. 


Write for booklet ... It tells what type to use, where and 
how. Send for your copy today, and ask for the name of 
the Fiberglas Electrical Insulation 
Materials supplier located nearest 
to you... Owens-Corning Fiberglas 
Corporation, 1858 Nicholas Bldg., 
Toledo 1, Ohio. In Canada, Fiberglas 
Canada Ltd., Oshawa, Ontario. 
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ere’s why— 


“MEGGER” Insulation Testers 
Yd are always dependable — 


@ 


OHMMETER 


In what we term a cross-coil true ohmmeter. 
two coils are mounted in fixed relation to each 
other on the same pivot-and-jewel moving 
system in the field of a permanent magnet. 
“Current” flows in coil A and “potential” in 
coll B, and they are connected so that their 
respective torques oppose each other. Since 
there are no control springs, the opposing coils 
give a true ratio of E/1, and ohms (or meg- 
ohms are indicated by a pointer over a scale 
The readings are independent oO} the voltage 
of the hand-driven d-c generator. because any 
change in the voltage affects both coils in the 


same proportion, 


‘The “Megger™ instrument is simplicity itself. The circuit diagram shows 
all elements—hand-cranked venerator. fixed resistance coils and ohmmeter 
with pointer and seale. Nothing more is needed and nothing could be 
simpler. In making resistance tests. you merely connect leads from the 


instrument to the apparatus or circuit under test. turn the crank for a few 


HAND | GENERATOR 






seconds. and read the insulation resistance directly on the scale. 


Power generation and distribution practice has dictated certain standards 
of quality and performance that every piece of electrical equipment is 


expected to meet. ~\Megger™ insulation testing instruments have been and 


will continue to be built in conformity with these high standards. 


For complete descriptions and applications of all types of “Megger’ 


Insulation Testers write for Catalog 1685-W. 


Trade Mark U.S. Pat. Of. 


JAMES G. BIDDLE CO.- 
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1211-13 ARCH STREET 
PHILADELPHIA 7, PA. 
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tricas Brasileiras in Brazil. from 1927 
to 1933, and has since maintained g 
close interest in trade relations between 
the two nations. 


Union Insulating Names 
Coughlin Sales Manager 


Announcement has been made of the 
appointment of J. J. Coughlin, Jr., as 
sales manager of the Union Insulating 
Co., Inc., and J. H. Parker, cove: ig 





all of the Metropolitan New York dis- 
trict, as well as parts of New England 
up to Hartford. Conn. 

Union Insulating Co. manufactures 
weatherproof sockets, Bakelite boxes 
and covers. Bakelite and porcelain in- 
sulator bushings. J. H. Parker has been 
a pioneer in porcelain. His concerns 
specialize in insulators and secondary 
racks, as well as ceramic products { 
the electrical industry. 


+ 


P Roy Harmer has been appointed 
ing secretary of the Ontario Associa 

tion of Municipal Electrical Utilities, ( 
succeeding the late S. R. A. Clements 
Mr. Harmer is department engineer of 
the sales promotion department, Hydro- 
Electric Power Commission of Ontario 


> Roy Witkins, well-known authority 
on 220,000-volt transmission line con- 





struction and prominent Pacific Coast 
utility executive, has joined the. staff 
of engineering consultants — of 
Bonneville Power Administration. M: 
Wilkins, who was called from retirement 
in 194] to supervise emergency powel! 
plant design for the Pacific Gas & El 


‘ 





tric Co., previously had served 
P. G. & E. for a number of year: 
various engineering capacity. In 
tion. he has been associated with G 
eral Electric Co., Schenectady. N. 
Asociated Oil Co., Bakersfield. ¢ 

K. P. F. Electric Co.. San Francisco, 
the Pacific Electric Manufacturing | 
San Francisco, where he was vice presi 





WVARCH 


Published in the Interests of Better Sight and Sound 


Prize-Winners Chosen in Sylvania Electric’s 


FIRST PRIZE: 


J. Beary, Consolidated 

jas Electric Lightand Power 

mpany of Baltimore, 
Baltimore, Md. 


THIRD PRIZE: 


GRATTAN, JR., Potomac 
Power Company, 
Washington, D. C. 


CuARLEs I. Brapy, Jr. 
idated Edison Com- 
, New York, N. Y. 


W. N. Harrison 
deiphia Electric Co. 
hiladelphia, Pa. 


First Fixture Design Contest for Utility Men 


Four major cash prizes and ten special awards were presented on 


February 7 


to the winners in the first fixture design competition 


sponsored by Sylvania Electric Products Inc. The contest, open to 


E. B. BRANT 
Florida Power Corporation 
St. Petersburg, Fla. 


W. C. Macy 
Pacific Gas and Elec. Co. 
San Francisco, Cal. 


utility lighting men, 
was planned to stimu- 
im- 


late interest in 


proved designs of 
commercial fluores- 
cent fixtures using 


four 40-watt lamps. 


A. W. BuDDENHAGEN 
Central Hudson Gas and 
Electric Co., Kingston, N. Y. 


T. M. RICHARDSON, 3RD 
Oklahoma Gas and Elec. Co. 
Oklahoma City, Okla. 


W. W. Burke, Public Ser- 
vice Company of New Hamp- 
shire, Manchester, N. H. 


VERNON T. SWAIN 
Central Maine Power Co. 
Waterville, Me. 


aed 


SECOND PRIZE: 
L. B. PAtst, Northern States 
Power Company, Minneap- 
olis, Minn. 


FOURTH PRIZE: 

WaLtTer Ketiey, Jr., Black- 
stone Valley Gas and Elec. 
Company, Pawtucket, R. I. 


E. R. Daccy 
Public Service Co. of North- 
ern Illinois, Glencoe, Ill. 


G. A. TROSPER 
Pacific Gas and Electric Co. 
San Francisco, Cal. 


SYLVAN IAS ELECTRIC 


SYLVANIA ELECTRIC PRODUCTS INC., Salem, Massachusetts 


ELECTRICAL 
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Safety to life and property is the first considera- 

tion in the design and construction of Davis 

Transformers. Davis Transformers have _ been 

manufactured since 1935 and have won a name 

for themselves because of their in-built safety, re- 
liability and efficiency. Into their production we 
| put the practical expe- 
rience gained thru 
years of repairing and 
rebuilding Transform- 
ers of Every MAKE, 
size and voltage. This 
experience enables us 
to SAFEGUARD 
Davis Transformers 
at those points where 
failures usually occur. 















Winding DAVIS 
ne 371. KVA, 

é 2400-120/240 
volt transformer 


BY 






The points at which the insulation 
6 most important to the lives and 
safety of those who must or may 
come in contact with the equipment 
are between high voltage and low 
voltage windings and between wind- 
ings and case. 

The insulation at these points 
consists of a pad of a plurality of 
kinds of insulating materials, each 
of which has been carefully selected 
| for its ability to perform a particu- 
lar function, NOTE QUANTITIES OF INSULATION 


TRANSFORMER Service FOR YOUR BENEFIT 


® For years we have been “transformer repair headquarters” for leading 
utilities and industrial companies. We offer complete repair and rebuilding 
service. All work guaranteed same as that of original manufacturer. A 
| large stock of used transformers for sales — similarly guaranteed. Write us. 


; ee oT yet 
pg anheny an a aahetadatiadeiseteray Lae 


and TT 


STOCKWELL TRANSFORMER tt 


CONCORD,N.H.—Phone 177 AERON, OHIO—Phone Jefferson 4179 


Manufacturers of Oil Cooled, Dry Type, Power and Distribution Transformers 
} Also All Types of Specialty Transformers Regardless of Size 





Contact Our Nearest Agent 


THE BRADLEY COMPANY T. 8. DALLY SWANK-LIDDLE, Inc. ARTHUR E. OLSON 
| 508 Bond Building 26 Journal Square 18925 Grand River Ave. 1119 Lane Place 
| Washington, D. C. Jersey City, N. J. Detroit 23, Michigon St. Paul 6, Minnesota 
| Tel. Rep. 4483 Tel. Journal Square 2-3587 Tel. Vermont 7-5310 ELECTRICAL SERVICE 
i THE BRADLEY COMPANY HOWARD B. JOHNSON WILLIAM G. MEROWIT & SALES, Inc. 
101 North 33rd Street 53 West Jackson Bivd. 436 Niagara Street 47-51 Morth Second Street 
I Philadelphia, Po. Chicego, Illinois Buffalo, New York New Bedford, Massachusetts 
’ Tel. Evergreen 1750 Tel. Harrison 0050 Tel. Madison 1233 Tel. 6-8578 
JOHN W. CRAWBUCK BRADLEY AND WILLIAMS L. C. R. SALES F. M. NICHOLAS COMPANY 
‘ Empire Building 409 University Bidg. Box 1191 112 Harrison Street 
Pittsburgh, Pa. Syracuse, New York Austin, Texas San Francisco 3, California 
Tel. Atlantic 6348 Tel. 3-2368 Austin 8-4511 Tel. Underhill 4830 
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dent in charge of engineering. He i. 
fellow of the American Institute ef FE}. 
trical Engineers and is a member of | hie 
American Society of Mechanical Ep «;. 
neers and SEV, Swiss engineering 
society. 


General Electric Makes 
Organization Changes 


Several organization changes wit\in 
the General Electric Co.’s New York 
district have been announced. G. HJ. 
Reid is appointed assistant district man. 
ager. W. E. Brown has relinquished 
his position as manager, central station 
division, but will remain to handle «pe. 
cial assignments. H. M. Sliter has been 
made district manager of the central 
station division, and R. M. Darrin assist. 
ant district manager ef this divisi: 
Horace Zimmer has been appointed dis. 
trict manager of the industrial division. 
which is in addition to his present posi- 
tion of district manager, transportation 
division and H. M. Bardin has been 
named manager sales of the federal 
and marine section, which has been 
transferred from the transportation to 
the industrial division. R. B. Ransom 
has been made manager of the New 
Haven office, and J. J. Pascher will man- 
age the Hartford office. 

Harry E. Dunham, for the past 15 
years assistant manager of the com. 
pany’s patent department, has been ap. 
pointed manager. Harry R. Mayers, 
formerly in charge of a section of the 
government division in the electronics 
department, has been made assistant 
manager of the patent department. 

Four new appointments in General 
Electric Co.’s meter and instrument di- 
vision were recently announced by F. 
H. Howell, division manager. They are: 
Richard Cutts, Jr., manager sales, meter 
section: E. J. Wehrle, manager sales 
and R. H. Mitchell, assistant manager 
sales, electric instrument section; and 
E. J. Boland, manager sales, aircraft 
instrument section, all with headquar- 
ters at the West Lynn Works. 

E. L. Feininger of Schenectady and 
William H. Milton, Jr., of Pittsfield have 
been named assistant general managers 
of the recently organized chemical de- 
partment. Headquarters for the new de- 
partment are in Pittsfield, where the 
plastics divisions, in charge of Mr 
Milton, are now located. Mr. Feininger 
will continue to make headquarters | 
Schenectady and will be in charge 
the resin and insulation materials di- 
vision. Other chemical department ap- 
pointments include Don S. McKenzie, 
of Pittsheld, as general sales manager 
and Robert L. Gibson of Schenectady 
as advertising and sales promotion man- 
ager. 

Howard K. Smith, formerly in the 


— 


5 
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For over twenty-five years, Ward LaFrance has 
been building a traditionally fine line of heavy- 
duty motor trucks. Each successive year has 
brought advances in design and engineering. 
Today’s Ward LaFrance is better than ever. 

The finest Ward LaFrance trucks ever built 
are now serving the United Nations all over the 


world. They are the huge, type M-1 Heavy Duty 


THE FINEST HEAVY-DUTY TRUCKS MONEY CAN BUY 


Wreckers which have compiled an unbeatable 
record for stamina and dependability. 

Postwar Ward LaFrance trucks and over-the- 
road tractors, both gasoline and Diesel, offer 
fleet owners the opportunity for the most ef- 
ficient hauling in trucking history . . . Write 
our Sales Department for the Ward LaFrance 


fleet-owner plan. 


FRANCHISES AVAILABLE 


Progressive, merchandising-minded concerns eager to expand their profit possibilities by broadening 


their market potentials, would do well to consider the fertile, heavy-duty truck market. Investigate 


the profit potential in the Ward LaFrance line. . 


. Our Sales Department will be happy to supply 


information about available franchises. 
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ELMIRA, 


WARD LAFRANCE 


TRUCK DIVISION 


GREAT AMERICAN INDUSTRIES, INC, 


NEW YORK‘! 
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Starts ‘em hot... 
Stops ‘em cold 


HE principal function of a high quality 

Starter is to provide accurate starting of 
good lamps and positive stopping of dying 
lamps. And that’s what G-E Watch Dog 
Starters give you. 

In addition to other tests, every Watch Dog 
must light a fluorescent lamp within a few 
seconds, It’s also a precision stopper. When a 
lamp reaches the end of its useful life, blinking 
and flickering start but the Watch Dog stops 
them immediately and positively. Since the 
Watch Dog cuts itself out of the circuit, this 
annoying condition cannot possibly recur. 

The Watch Dog’s precision starting and 
stopping not only prolong the life of the 
starter but protect ballasts and reduce 
maintenance costs. Install G-E Watch Dogs 
and enjoy economical and efficient fluorescent 
lighting service. , 

For additional information write to Section 
G352-9, Appliance and Merchandise Dept.. 
General Electric Co., Bridgeport, Conn. 


for 30, 40 and 100 
watt lamps 


BUY 
WAR BONDS 
AND KEEP THEM 








* 


Hear the General 
Electric radio pro- 
grams: The G-E All 
Girl Orchestra’ Sun- 
day 10 P.M. EWT 
NBC “The World 
Today’’ news every 
weekday 6:45 PM 
EWT, CBS 
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federal and marine divisions of the ay 
paratus department has been appointed 
assistant to A. A. Brandt, general sale. 
manager, electronics department. 

D. B. Fisk has been appointed section 
engineer on recording. electronic and 
telemetering instruments at the West 
Lynn (Mass.) Works of the company, 
and R. W. Snyder has been named d 
sign engineer on certain types of gy. 
roscopes at the West Lynn factory, fo! 
lowing an extended period of service in 
the demand meter and gyro fields. 


P Kevpart A. REDFIELD, assistant ge 

eral sales manager and = advertising 
manager of the Rockbestos Products 
Corp., New Haven, Conn., has resigned 
to become president and general mana. 
ger of Associated Seed Growers ex. 
port division. During his association 
with The Rockbestos Products Corp 
Mr. Redfield was at first in charge of 
sales promotion. later appointed ad 
vertising manager and since 1935 had 
been assistant general sales manager o/ 
the company. Epwarp M. Heery, as- 
sistant advertising manager, advanced 
to the position of advertising manager 
Ropert B. Lartin, formerly factory 
manager, assumed the newly created 
position of technical director and 
STEPHEN S. NicHors, formerly assistant 
manager, was made _ factory 
superintendent. 


factory 


P Orvirre L. Evans, manager of the 
Dover district of the Public Service Co 
of New Hampshire, has been appointed 
manager of the eastern division recently 
established by the company with head 
quarters at Dover. The new division 
includes the former Dover and Pittsfield 
districts, the floating steam plant 
“Jacona”, and the several steam and 
hydroelectric generating stations in the 
Somersworth-Salmon Falls area. He: 
BERT D. WentwortnH has been named 
station superintendent of the division, 
having previously been assistant super- 
intendent of stations in the Dover area 


© Wirson A. 
manager and chief engineer of Aut 
matic Control Engineers, Burlingtor 


CHARBONNEAUX is now 


Iowa, development engineers and 
manufacturers of electrical power plant 
control equipment. Mr. Charbonneaux 
was formerly associated with Burling 
ton Instrument Co., Burlington. Iowa, 
for eight years as chief engineer and 
general manager. 


PA. E. S\yper has been elected pre- 
dent of the Polarized Products Corp.. 
a wholly owned subsidiary of the Noma 
Electric Corp. Some few years ag 
Mr. Snyder was general sales manag: 
of the lamp division of Westinghou= 
Electric & Manufacturing Co. 
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A BETTER ROTOR 
A BETTER MOTOR 





ONLY A FAIRBANKS-MORSE 
MOTOR HAS THE EXCLUSIVE 


ROTOR 
Centrifugally Cast in One Piece 
and of Copper 





It took years to develop the Fairbanks- Symmetrical Design— Reversible frame pro- 
M » contetfudally-cast ll aah vides for locating conduit box on either side. Bearing 
Morse centrifugally-cast, one-piece cop- 

per rotor. But it’s worth it. Reduced 
operating costs and longer, more depend- Crossflow Ventilation— Another exclusive fea- 


able service are the results. ture in frames 2214 to 363 inclusive. Air moves in both 
directions, providing a motor of uniform tempera- 


arms can be mounted in any one of four positions 
90° apart. 


But those aren’t the only advantages 
you get in a Fairbanks-Morse Motor. 
There’s a long list of other features that 


ture. No hot spots. 


Recessed Conduit Box—<An innovation for neat 
installations. Choice of conventional box or frame 


all add up to better service for you. Note recess with cover flush with frame. 
the list below. That’s why we call it to- Balanced Characteristies — Motor rated 40°C 
morrow’s motor todav. with high efficiency and power factor and excellent 
starting and accelerating torques. 
Check List of Plus Features Ball Bearings — Sealed in and protected. 
Protected Frame — Dripping liquids and falling Write for information, Fairbanks, Morse & Co., Fair- 
particles excluded in any mounting position. banks-Morse Building, Chicago 5, Illinois. 


BUY MORE WAR BONDS 


Fairbanks-Morse 422%,:7"" 


—— 
= 















Diesel Locomotives - Diesel Engines - Generators - Motors » Pumps - Scales 


Magnetos - Stokers - Railroad Motor Cars and Standpipes - Farm Equipment 
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*COLOVOLT COLD CATHODE 
INDUSTRIAL FIXTURES 


8 feetlong - all ste 


Here is the new Colovolt industrial 
fixture, one of a complete line of in- 
dustrial and commercial “packaged” 
units. Equipped with the standard 93” 
Colovolt 10,000 hour lamp, Colovolt 
fixtures may be used singly or in con- 
tinuous line lighting in multiples 
of 8 feet. Instantaneous starting, no 
flickering, guaranteed for 1 year ex- 


*Trade mark regis- 
tered U.S. Pat. Of. 





LOW VOLTAGE 


| 





cept for failure due to breakage are 
extra advantages of the Colovolt Cold 
Cathode low voltage fluorescent 
lamp. The long life expectancy of 
Colovolt lamps may be realized even 
when constantly turned on and off, 
and pre-scheduled re-lamping, with 
no loss of production or time, is now 
possible with Colovolt installations. 


Contact your electrical wholesaler or job- 
ber, or write us for full details and prices. 


GENERAL LUMINESCENT CORPORATION 


660 S. FEDERAL STREET 


REPAIRS 
and LINE 
PATROL 


e CENTRAL e 


LINEMEN’S 
FLARE LIGHTS 


An efficient, economical form of portable 
illumination — giving daylight vision for 
night repairs and line patrol work. Un- 
affected by wind, rain or snow. Two sizes 
—20 or 30 minute lighting periods. 


Central Linemen's Flare Lights are invalu- 
able during outages or other emergencies 
when quick, dependable illumination is 
imperative. Easily lighted in any weather 
by self-contained friction cap. No matches 


CHICAGO 5, ILLINOIS 


~ 


required. Stick in a post, tree, cross arm, 
in the ground or carry by hand. 


They're always ready, and provide ample 
illumination. Standard equipment with 
prominent utilities throughout the land. 


STANDARD PACKING 


No. 3020-20 min., per case of 72... .$12.00 
No. 3030-30 min., per case of 36.... 9.00 


CENTRAL RAILWAY SIGNAL COMPANY, INC. 


272 CENTER STREET, ° 


Plant Locations: HAMMOND, IND. 


NEWTON 58, MASS. 


; NEEDHAM HEIGHTS, MASS. 
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OBITUARY 


Charles F. Norton 


Charles F. Norton, formerly sal-s 
manager for the Louis Allis Co., M'. 
waukee, died February 11 at his family 
home near Alhambra, N. Y. He was 6) 
years old. Mr. Norton was connect« 





with the Milwaukee firm from May 1], 
1933 to January 15, 1943 when ill health 
forced him to retire. 

Before joining the Louis Allis Co. 
he was vice-president and general man- 
ager of the Howell Electric Motor Co. 
of Howell, Mich., an organization which 
he helped to form after graduating as 
an electrical engineer from Purdue 
University. 

Mr. Norton was widely known in the 
electric motor field, having served on 
national committees of the National 
Electrical Manufacturers Association. 


> Frank D. EGAN, superintendent of 
the electrical department of Bethlehem 
Steel Co.’s plant at Lackawanna, N. Y., 
for twenty years before his retirement 
two years ago, died on February 17 at 
the age of 61. Mr. Egan was a past- 
president of the Association of Iron and 
Steel Electrical Engineers. He was born 
at Frostburg, Md., and was educated at 
the University of Pittsburgh. He was 
associated with the National Tool Co., 
the Pittsburgh Crucible Stee] Co. and 
the Pittsburgh Iron & Steel Foundries 
Co. before affiliating himself with the 
Westinghouse Electric & Manufacturing 
Co. in 1919, in all of these connections 
directing his attention to the develop- 
ment of electrical apparatus for steel- 
mill application. He joined Bethlehem 
Steel in 1922. 


> Ratpu Sropparp, president and treas- 
urer of the De Laval Separator Co., and 
an officer of its several subsidiaries, died 
of a heart ailment on February 20 at his 
home in New York in his seventy-sixt! 
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cted TROUBLE PREDICTED 


COMMPLAINTS 
PORES WA b bs iD 


DEFECTS REVEALED 





Bristol’s All-Purpose Portable Volt- 





meter gives you a convenient means 





: oy Easy to handle — weighs only 17 pounds. Can 
of quickly analyzing conditions, mak- be carried anywhere, mounted anywhere — out- 


‘ : doors or on a damp cellar floor. Will take con- 
th ing voltage surveys, general testing, 


stant handling without affecting accuracy. 


BRISTOL'S ALL-PURPOSE PORTABLE VOLTMETER | oi 
investigating complaints — helping 
you to maintain a high standard of 
voltage regulation. 
Double-record Voltmeters help 
check the balance on three-wire 
systems and to study voltage drop | 


in a section of the circuit. 





f Three-record Voltmeters are used 


in investigating conditions in three 





, separate circuits or in polyphase net- 
works, and for determining voltages 


at load centers and ends of feeders. 





element, gravity-controlled pen pressure, fine- 

bore platinum-tip fountain pens, integral resistors. 
Address THE BRISTOL COMPANY, 116 
Bristol Rd., Waterbury 91, Conn. (The Bristol Co. 

of Canada, Ltd., Toronto, Ont. Bristol’s Instru- 
ment Co., Ltd., London, N. W. 10, England). 
Makers of Metameter, Recording Ammeters and 
Voltmeters, Thermoverter, and a broad line of 


Bulletin E1100 describes replaceable measuring 
} 
} 
t 
| 
automatic controlling and recording instruments. | 
! 
| 





Gives lou the Facts when and where you want them ES we | 


AUTOMATIC RECORDING AND CONTROLLING INSTRUMENTS 
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AMERICA’S 
LOPS 









..an accurate, durable 
self-lubricating time 
switchfor controlling 
stokers, oil burners, blow- 
ers, pumps, valves, air 


Mr. **Tops,"’ the 
Paragon symbol 
of top quality 


conditioning, etc. . . . 
for only $13.00 list. 





JUST TWO EXPOSED GEARS. Al! 
others constantly lubricated because they 
operate in a sealed oil bath. 
DUST PROOF. Because of the sealed-in 
features, dust has no effect upon the 
operation. 
SLOW SPEED MOTOR. The first and 
only low priced Time Switch to be timed 
and operated by slow speed ‘450 R.P.M. 
industrial type self-starting synchronous 
motors. 
FOR LOW TEMPERATURE. Guaranteed 
to operate successfully at temperatures as 
low as 20 degrees below zero. 
SELECTION OF SWITCHES. Switches 
available: single pole single throw, double 
pole single throw or single pole double 
throw. 

Send for complete engineering bulletin. 
Paragon manufactures a wide range of in- 
dustrial timers, time delay relays, panel 


boards and other electrical equipment. 


PARAGON ELECTRIC COMPANY 


703 OLD COLONY BUILDING 
CHICAGO Sin Dee tS ES 


ede TLi Chicas 


Cin 5 LECT#IC AL EQUIPMENT 5 190 
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year. A native of Poultney, Vt., Mr. | 


Stoddard became associated with his 
father, the late Marvin O. Stoddard, in 
the manufacture of dairy equipment and 
in 1907 went to New York as an execu- 
tive of the De Laval companies. He be- 
came president of the Separator com- 
pany in 1942, 


e 
John V. McKinney 
John VY. McKinney, president and 


director of the lowa-Illinois Gas & Elec- 
tric Co., Rock Island, Ill., since its for- 
mation in 1942, died at his home on 
January 27. Mr. McKinney was born 
in Sterling, Ill., in 1893 and was grad- 
uated from the University of Wisconsin. 
Following military service in World 
War I, he became identified with the 
Milwaukee Electric Railway & Light 
Co., later with Elston & Co. and then 
with Northern lowa Gas & Electric Co. 
In 1921 he became associated with 
William G. Woolfolk & Co., consulting 
engineers of Chicago. This connection 
took him to Kansas City with the or- 
ganization of the Kansas City Public 
Service Co. and during his seventeen 
years with that company he served a- 
assistant to the president, and late: 
as executive vice-president. From thi- 
position he was called to the presi- 
dency of the Iowa-Illinois utility. 


© Jor Brennan. 61, vice-president of 
the Memphis (Tenn.) Light, Gas and 
Water Division died on February 19, at 
his home in that city where he was 
stricken with a sudden heart attack. 
Mr. Brennan was a life long resident of 
Memphis. He was a member of the 
Park Commission eight years and chair- 
man five of these years. He resigned 
that position in 1940 to devote his full 
time as commercial manager of the 
Light, Gas and Water Division and was 
later promoted to vice president. 


> W. J. JEANDRON, who was identified 
with the early development of carbon 
brushes, died in Orange Memorial Hos- 
pital, Orange, N. J.. on February 4 
after a long illness. In 1905 Mr. Jean- 
dron was made agent in North America 
of the French company of Lacombe & 
Cie, later Societe Le Carbone Lorraine, 
carbon brush manufacturers. In later 
years an American corporation, Le Car- 
bone Company was formed, with Mr. 
Jeandron as treasurer to process the 
finished products in the United States. 
He retired in 1936. 


© Cuarces A. 
1941 after many years as patent attorney 
for the SKF Industries, Inc., of Phila- 
delphia, died at his home in Rahway, 
N. J. He was 73 years of age. 


RUSSELL, who retired in 
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MAKES IT TOUGH 
TO GET IN OR OUT 
WITHOUT DETECTION 


Stewart 5TH Non-Climbable Chain Link Wire 
Fence, shown in the illustration below, assures 
the utmost in protection because getting in or 
out except through designated areas is practi- 
cally impossible. Although restrictions still pre- 
clude the manufacture of many products, 
Stewart Chain Link Wire Fences, Window 
Guards, Wire Mesh Partitions, and Steel Fold- 
ing Gates are available NOW for certain pro- 
tective purposes. If your property is unpro- 
tected, don’t take chances—write us about your 
requirements. We'll be glad to send complete 
information. The Stewart Iron Works Co., Inc., 
1201 Stewart Block, Cincinnati 1, Ohio, 














WIRE WINDOW 
GUARDS 


Stewart Wire Window 
Guards are made to fit 
any size or shape opening. 
Available NOW. When 
writing for information 
please give all measure- 
ments involved. 


WIRE MESH 
PARTITIONS 


Available NOW. 
Sectional—made to 
fit any height or 
width. Easily and 


quickly installed. When writing please give 
measurements and anchorage conditions. 
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DENSER TUBES .-- AB WAY 
N wtche ret be 
the sare! 


Eighty-four hundred lengths of Anaconda 
Muntz Metal Condenser Tubes provide 
50,000 square feet of surface area in this 
public utility condenser fabricated by the 


C. H. Wheeler Manufacturing Company. 


In the construction of such huge and 
costly units as this, involving quantities of 
priority material, selection of the correct 


tube alloy is of prime importance. 


That is why manufacturers of condensers 
and heat transfer equipment so often confer 
with Engineers of our Technical Depart- 
ment... why Anaconda Condenser Tubes 


Above, Shell for 50,000 square foot surface condenser fabricated by are available in a wide range of alloys. 
C. H. Wheeler Manufacturing Company. 





The experience gained in years of study 


z N Metal * , as seen th h exhau:s ing. 
Below, Anaconda Muntz Metal Tubes, as seen through exhaust opening yo metallurgy oat performance meine 

















4 a wide range of operating conditions, in 


JM 
fy ALL 


{ELECTRICAL WORLD @ March 3, 1945 149 


power plants, refineries, at sea, and ashore 


in all sections of the country is at your dis- 


soak aaa anc 


posal. Publication B-2 lists Anaconda Con- 
denser Tube Alloys, describes their manu- 
facturing processes, compositionsand fields 
of application. We'll be glad to send you 
a copy. 44101 
THE AMERICAN BRASS COMPANY 


Subsidiary of Anaconda Copper Mining Company 
General Offices: Waterbury 88, Connecticut 


In Canada: ANACONDA AMERICAN BRASS LTD., 
New Toronto, Ont. 





* 
Say 





seen an. ae 
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Borg-Warner Official 
Hits OPA-Pricing 


Government should not be permitted 
to extend “discriminatory or socialistic” 
favors to any types of business, particu- 
larly cooperative merchandising organi- 
zations, Howard E. Blood, president 
of the Norge division of Borg-Warner 
Corp., asserted in an address delivered 
at the American Management Associa- 
tion’s finance conference. 

He spoke of the overall subject of 
government pricing policies, which, he 
declared, in too many cases are “caus- 
ing businessmen to feel helpless and 
to stand mute.” The Office of Price Ad- 
ministration’s “publicly announced 
profit squeezing intentions” together 
with the government attitude toward 
“co-ops” are “the most generally im- 
portant present phases of government 
controls in industry pricing.” 

Mr. Blood explained that he was not 
opposed to cooperatives, but felt they 
should be required to “play the game to 
the same rules as other forms of manu- 





ANUFACTURING 


facturing and distribution” organiza- 
tions. He said, however, that they are a 
form of competitive private business and 
for government to provide them with 
capital and grant them special tax 
favors “will tend to drag other business 
down to the government owned and 
patronized level, and to become an in- 
creasing burden on all of those who still 
pay taxes. 

“For co-ops to get a large part of 
their capital from excessively long gov- 
ernment loans at practically no interest 
puts government capital into competi- 
tion with private business. And for 
government to favor co-ops in taxes adds 
to a trend to socialize business.” 

“Let’s get some sense into this ques- 
tion of post-war prices of durable con- 
sumer goods, and any other goods sim- 
ilarly mishandled by OPA,” said Mr. 
Blood. “Price ceilings should be held 
on such scarce goods at a point which 
absorbs the unavoidable increases in 
cost and prevents the inflation of profit 
margins but does not eliminate nor sub- 
stantially reduce the profit margins. 


Under such a general policy business 


MULTI-PURPOSE TESTING MACHINE—Replacing three other types of equipment at 
the Research Laboratories of the Okonite-Callender Cable Co., Paterson, N. J., is this 
S-60 Universal hydraulic testing machine which is able to measure the following 
characteristics: soundness of cable sheath welds, tensile stress, modulus of elasticity. 
elongation and ductility, compression, Brinnell hardness, bending, sheer and uni- 
formity. The machine can be used for testing metals, fabrics, plastics, paper and 


rubber-like materials 
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could go ahead with that confidence 
which must be created if we are to see 
the bold and swift reconversion we a!! 
Wile ce 5 


Philco-M.I.T. Plan 
Electronics Course 


Plans for a professional course in 
electronics, emphasizing applications to 
television and highly developed pro- 
duction methods in which the Philco 
Corp. of Philadelphia will cooperaie, 
have been announced by Dr. Karl T, 
Compton, president of the Massachu- 
setts Institute of Tcchnology. 

“Twenty years’ progress has been 
made in the field of electronics during 
the war emergency,” Dr. Compton de- 
clared in announcing the new course. 
“Tremendous opportunities will exist 
in all phases of electronics in apply- 
ing wartime developments to the arts 
of peace, and the primary purpose of 
this new course of study will be to 
combine instruction in advanced theory 
at M. I. T. with work in the plants of 
one of the leading companies in design 
and production of electronic equip- 
ment.” 

Under the new cooperative course, 
which follows a plan established at the 
Institute many years ago, leading to 
the master of science degree, a selected 
group of students in the department of 
electrical engineering will spend alter- 
nate terms at the Institute and at the 
Philco plants. 

The new course is established as an 
option in the department of electrical 
engineering, which has conducted par- 
allel courses for more than 25 years 
in conjunction with the General Elec- 
tric Co., American Telephone & Tele- 
graph Co., Boston Edison Co., Boston 
Elevated Railway, and the General 
Radio Co. 

The new course will be under the 
general direction of Prof. W. H. Timbie. 


Belden Sales Increase, 
Unfilled Orders Mount 


Sales of the Belden Manufacturing 
Co., Chicago, during 1944 totaled ap- 
proximately $11,263,000, a small in- 
crease over the previous new high es- 
tablished in 1943. Unfilled orders 
amount to eighteen weeks billing at the 
current rate of operation. H. W. Clough, 
vice-president, forecast shipments in 
the first quarter will exceed the corm 
parable period of 1944. 

Directors of Beldon have recently d: 
clared a dividend of 30 cents a share 
payable March 5 to stock of record 
February 17. 
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In fair weather or foul, on any loca- 
tion throughout your circuit mileage, 
a maintenance truck is never alone 
when equipped with a G-E 2-way FM 
radio “* provides each crew with the 
means sor reporting existing condi- 
tions back to the dispatcher, for get- 
ting help fast, for communicating with 
other crews on the same job, and 
for getting new assignments. Two- 
way radio can bring your maintenance 
facilities under finger-tip control. 


A G-E 2-way FM radio system will 
g.~ you reliable, long-range com- 
munication under the most adverse 
conditions, day and night. It will 
enable maintenance crews to serve 
wider areas in less time and at lower 
cost. It will help improve your service. 


In serving your radio-communication 
needs, G.E. offers you the same spe- 
cialized attention that is extended to 


£ 


Oe a NNT Aphen ip 


you in your power-distribution and 
maintenance requirements. Call your 
G-E sales engineer when you discuss 
your communication problems. He 
will have a specialist assist in plan- 
ning the most effective system for your 
installation. Electronics Department, 
General Electric, Schenectady 5, N.Y. 


Write for these booklets: ““G-E FM Com- 
munication System Guide’ gives you 
practical facts about the selection of 2- 
way FM radio and will assist you in esti- 
mating total installation costs. “‘“G-E FM 
Communication Equipment Catalog” de- 
scribes and illustrates the required units 
and accessories. 


Hear the G-E Radio programs: “The World 
Today” news, Monday through Friday, 6:45 
p. m., EWT, CBS. “The G-E All-Girl 
Orchestra,”’ Sunday 10 p. m., EWT, NBC. 
"The G-E House Party,” Monday through 
Friday, 4 p. m., EWT, CBS. 


Everything for 2-way radio communication 


GENERAL @ ELECTRIC 
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G-E 2-WAY FM RADIO 


makes utility maintenance more effective 


Government regulations now per- 
mit new installations of 2-way 
FM radio for important require- 
ments of utility companies. Let 
your G-E representative help you 
prepare your applications. 





163-D6-69186 
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THE DIVERTER POLE 
CHARGER 


Keeps Any Standby 
or Control Battery 
At Peak Efficiency 
—AT ALL TIMES... 
Insures Maximum 
Battery Life and 
Reduces to a Min- 
imum Battery 
Charging Costs. 





The Electric Products DIVERTER POLE Generator Sets, wherever in- 
stalled, have universally earned the approval and confidence of 
Utilities engineers, for charging Standby and Control Batteries, because 
of the inherent characteristics to stay on duty at all times providing 
automatically, a safe, controlled floating charge. 


Some of the Diverter Pole inherent characteristics that insure most 
efficient performance are: 


@ It constantly provides a closely regulated charging rate enough 


to compensate for losses and maintain the battery in a healthy 
fully charged condition. 


® The Diverter Pole Generator is fully automatic in operation elimi- 
nating manual attention to charging and requiring only periodic 
inspection. 


@ By inherently shifting all loads, beyond the safe capacity of the 
generator on to the battery the Diverter Pole protects itself at all 
times, yet is able to share with the battery these surge load require- 
ments up to safe generator capacity. 


elt is inherently protected against any char- 
acteristics of “running away” or reversal of 
polarity. . 


These inherent characteristics plus the special de- 
sign, careful construction and thorough field tests 
have insured maximum battery efficiency and life 
at minimum maintenance costs. 





Diverter Pole Construction 


Write for Bulletin No. 966-A 


The &lectric Products (Co. 


1731 CLARKSTONE ROAD - CLEVELAND 12, OHIO 
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Manufacturers Make 
Sales Assignmenis 


Electrical manufacturers have 
cently made the following appointm: 
to their sales staffs: 


Royal Electric Manufacturing Co., | 
cago has appointed Dan S. MacCorkle \ 
offices at 50 Church Street, New York. 4 
representative in that district. 


Triangle Conduit & Cable Co., Ine.. |:a. 
appointed Edson L. Harris, 5038 31st ° 
nue, Minneapolis 6, Minn., as district | 
ager of Wyoming, Montana ‘east of 
including Billings), North and South {gq 
kota, Wisconsin, Minnesota, Mich 
(north of Lakes Huron and Superior), | 
(north of a line drawn from Sioux (|; 
to Dubuque and including those two citi: 
under the supervision of Horace | 
Fritschle, mid-western district mana 
Chicago. 

Bridgeport Brass Co. has appointed 
fred G. Mohrman manager of the 
York district. He was formerly assis 
manager. 

Pacific Electric Manufacturing CC 
San Francisco, has named Walter | 
Thompson, 447 Martin Bldg.. Birminghe 


3, Ala., sales representative, and also J. [) 
Williams, 316 Louisiana St., Little Rock 
Ark., and J. D. Brosman, 426 Invest: 


Bldg... Washington 5, D. C. 


Schweitzer & Conrad, Inc., Chicago. 
announced the appointment of Hoff 
Supply Co.. Albuquerque. N. M.. as 
correspondent in New Mexico. Arizona, 
El Paso County. Tex. 


Maritime Services Take 
Half Westinghouse Output 


Almost one-half of the total produ 
tion of Westinghouse in 1944. in te 
of dollar value of equipment. was de-ig 
nated for the ships of our Navy 
Merchant Marine. More propul- 
turbines and gears for merchant ve--el- 
were shipped last year than ¥ be b 
by the company in all years prior | 
1943—and 1944s production of 
pulsion turbines for cargo vessels. ta 
ers and transports was approximate 
250 percent of that in 1943. Over 5.00 
000 hp. will be developed by all of | 
turbine drives built by Westinghou- 


in 1944. 


4 ~ 
Faraday Unit Moves 

The Stanley & Patterson Di 
the Faraday Electric Corp. has mo 
134 Newbury St.. Boston 15. Ma-- 
machinery and personnel of the Holtz 
Cabot Signal Division as well a= eq 
ment and personnel from the I 
plant at Adrian. Mich.. will 
bined at the new address. Paul E. | 


wald is the sales manager of thi- d 
sion and George Rick is in charge 
manufacturing. 
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MAJOR PREMISE: : 


e. Bell Telephone System serves the American Public. 


MINOR PREMISE: 


Bell Telephone Laboratories develop the facilities of 


the Bell System. 


CONCLUSION: 


Therefore, Bell iubochiiees serve the American Public. 


And that is the raison d’étre of the Laboratories. 
For the Bell Telephone System, the Laboratories 
carry on research studies in all the sciences and 
development work in all the engineering arts that 
relate to electrical communication. 


For the Western Electric Company, the manufac- 
turing unit of the System, the Laboratories develop 





SYLLOGISM 








Whi 








Whi 


equipment, prepare specifications for its construc- 





tion, and engage in various engineering activities. 


For the Armed Forces of the United States, under 
contracts of the Western Electric, the Laboratories 
have undertaken more than a thousand develop- 
ment projects — many with spectacular effect upon 


our enemies. 


EN BELL TELEPHONE LABORATORIES explore and invent, devise and perfect for our Armed 
4) Forces at war and for continued improvements and economies in telephone service. 





GET THIS K FOR 
AILING MOTORS 





A good tonic for motors and plat- 
ing generators that falter under 
strenuous service is, very often, a 
new set of brushes—not just any 
set— but brushes selected specifi- 
cally for the job. 


SPEER can help you speed your 
trouble shooting on ailing motors 
by the use of its Brush Data Forms 

can prescribe the brush grade 
best suited for their operating 
characteristics and service condi- 
tions. Why not let SPEER apply 
its 45 years experience in brush 
making and application in finding 
the right cure for excessive brush 
wear, chattering, burning, spark- 
ing, overheating 
mutation ailments. 


Chances are SPEER can improve 
the performance of motors, gener- 
ators and converters for you as it 
has for many others. There’s no 
charge or obligation. Here’s all you 
need do to take advantage of this 


service: Send for SPEER Brush 


Data Forms for all machines whose 


performance you wish to improve. 
Fill in and return the forms to us: 
—back to you will come SPEER’S 


recommendations. Write today for 


your Brush Data Forms. 


- 
SPEER 


® 5734 


CARBON COMPANY 
a ae 


CHICAGO - CLEVELAND - DETROIT 
M .WAUKEE - NEW YORK - PITTSBURGH 
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and other com- 


Field Reports on Business 


Plans for the modernization of lighting in industrial and commercial type 
buildings feature the electrical market. 
supplies to meet Navy requirements are urgent. Recent orders include switch. 
boards, cable and conduit and radar and communications equipment. Re: ail 


trade continues active. 


CHICAGO 


While electrical manufacturers in this 
area continue to concentrate on production 
of standard line apparatus for government 
agencies, reports here indicate a growing 
volume of both inquiries and orders from 
utility sources. One large manufacturer of 
high-tension switchgear estimates there has 
been a 50 percent increase in inquiries and 
orders from utilities during January and 
February compared with the last quarter of 
1944. If this increase holds it should carry 
utility bookings above any year since 1941 
it was predicted. The rocket program and 
Pacific campaign are being reflected in in- 
creased orders for cable accessories. 

Bidding was closed March 2 on the in- 
stallation of a lighting system at the Rock 
County, Wisconsin, airport. The project 
calls for a 51-ft. beacon tower and beacon 
light, underground conduit system, flush 
marker lights, transformer house and con- 
trol equipment. 

War Department has recently authorized 
expansion of the Wabash Ordnance Plant 
for the production of smokeless powder. 
Project, amounting to $20,000, involves ex- 
tension of the electrical distribution system, 
transformer stations and other electrical 
facilities. 

Meanwhile in Detroit, WPB has an- 
nounced that since January 1 nearly a bil- 
lion dollars in new war contracts have been 
approved for placing in the llth WPB 
region. 

Although most other business indexes in 
the Chicago area climbed during January, 
building construction in 190 Illinois cities 
decreased 37 percent in number of projects 
and 50 percent in valuation, compared with 
December. 


NEW ENGLAND 


Plans for the modernization of lighting 
in industrial and commercial type buildings 
in the Greater Boston area are moving 
ahead at an accelerated pace and utility 
lighting division engineers report more than 
double the applications for engineering 
services since the beginning of the year as 
compared with 1944. Contracts granted by 
the DFC for purchase of additional equip- 
ment reported from this district include 
$2,000.000 for the Armstrong Rubber Co., 
West Haven, Conn., and a $50,000 grant to 
General Electric for additional facilities 
at its Bridgeport, Conn., plant. Recently 
96 Silentvane type units manufactured by 
B. F. Sturtevant Co., Hyde Park, Mass., 
were installed by the Navy in overseas loca- 
tions. 

Street and building lighting plans are in 
the offing in Rhode Island where officials of 
the Rhode Island Public Works Department 
have requested emergency authorization of 
more than $10,000,000 to take care of repair 
and restoration to reasonable standards of 
streets, bridges and buildings under its 
domain. 

Government demands for electric sup- 
plies for lighting and power lines in con- 
nection with the conversion of vessels for 
troop transport and hospital service are 
urgent. Bids on 430 portable surgical spot- 
lights, 300 size “A” electrical distilling ap- 
paratus and 30 metabolism units show the 
pressing demands which manufacturers in 
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Government demands for electrical 


this area are meeting as fast as possib|e, 4 
large number of amplifiers was recently 
bought by the Navy for installations over. 
seas and at naval bases. An adaptor order 
amounting to $47,000 was received by 4 
Massachusetts company last week, and 
radar, submarine signalling apparatus and 
field communication sets are being suy plied 
steadily. 


NEW YORK 


Following the recession of previous weeks 
brought about by unfavorable weather con. 
ditions and the ensuing difficulties in trans. 
portation, industrial output moved ahead 
slightly during the past week. 

In the largest financing by the utility 
industry this year, $35,000,000 of Oklahoma 
Gas & Electric Co. first mortgage 2} percent 
bonds were put on the market last week. 
Among the new issues registered with the 
SEC are Laclede Gas Light Co. $19,000,000 
of bonds and $3,000,000 of debentures and 
New York Power & Light Co. $50,000,000 
of first mortgage bonds. 

Civil engineering construction volume for 
the short week due to the early closing for 
the Washington’s Birthday holiday totaled 
$16,301,000. This volume was 26 percent 
lower than in the corresponding 1944 week 
and compared with $43,908,000 reported to 
Engineering News-Record for the full pre 
ceding week. Private construction was 22) 
percent higher than in the 1944 week, but 
public construction was 65 percent lower 
than last year. The week’s construction 
brought 1945 volume to $197,709,000 for 
the eight weeks, a decrease of 28 percent 
from the $274,396,000 reported in 1944. 

Retail trade in the Metropolitan area 
continued active. 


PACIFIC COAST 


Housing allotments and subcontracts for 
new or reconditioned distribution systems 
in large government installations feature 
recent business. 

Orders include switchboards, instruments, 
cable and conduit for Imperial Irrigation 
District; panels, controls, and accessories 
for Oakland’s Bixler pumping plant, a 
blanket award for installing fire alarm sys 
tems in 65 government locations in south- 
ern California and Arizona; and consider- 
able 1,500,000 cir. mil. varnished cambric 
cable for Bonneville system. 

Radio developments cover proposed re- 
moval of Navy transmitting station from 
Mare Island to nearby Dixon at cost of 
$1,000,000; a new Navy radio station in 
North Bay area to cost $500,000; and San 
Francisco’s application to WPB for a two- 
way radio station and headway control to 
speed its congested street railway traffic. 

Major power projects cover the proposed 
Bridge Canyon Dam, 120 miles above 
Boulder to house its power plant inside the 
dam; and a counter-proposal submitted by 
various irrigation districts and other units 
in San Joaquin Valley to the government 
plans for the Pine Flat Dam and hydro 
system on Kings River. The new plan pro- 
vides a nucleus of 115,000 hp. capacity to 
cost $19,000,000. The Navy is to instal! a 
$2.623,000 plant at Torrance for salvaging 
radio and electronic material damaged 10 
the Pacific war area. 
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COOLER — CLEANER — LONGER LIFE 


Early tube failure was traced to plug-type 
dezincification, with a change of metal indi- 
cated. But Scovill Service in Metals blamed 
unusually high temperatures and insufficient 
tube cleaning. Better operation lengthened 
life of replacement tubes many years. 


USEFUL TO UTILITIES 


Scovill’s Condenser Tube Booklet will be 
found in many a utility power plant — on in- 
dustrial and marine engineers’ desks, too — 
because it gives valuable information on 
metals, installation, analyzing trouble sources. 
It is part of Scovill’s Service in Manuals. 


LOCALIZED INFECTION CURED 


Persistent failure of two rows of tubes in the 
first pass of a condenser was puzzling, be- 
cause tubes in adjacent areas were normal. 
Scovill Service in Men helped the chief engi- 
neer work out an inexpensive construction 
change, ending the premature failure. 


Many power plant operators look first to 
Scovill for news on new developments... ad- 
vice on installation practice... help in solving 
problems — because Scovill is 


One Company Which Gives You 
ONE PRODUCT 


...- Condenser Tubes 


THREE SERVICES 


MANUFACTURING COMPANY 
WATERBURY 91, CONN 


For a free copy of the new Scovill Condenser Tube Booklet, write SCOVILL MANUFACTURING CO., 24 Mill St., Waterbury 91, Conn. 
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One will get you three if this 
isn’t a ‘natural’ for instruments, 
meters, jewels, crystals, screw 
machine products, parts of radio 
tubes, motors— anything too 
difficult to clean manually or by 
any other method. Used by Army, 
, Zé! Navy, industry, utilities, oirlines. 
L&R MANUFACTURING COMPANY 


577 Elm ST ARLINGTON NJ « CHICAGO 7, tL 














=6 in a series of in- 
formative news 





ROYAL ELECTRIC MFG. CO. 


letters from a producer 
a of Power Switching 
BUS-BAR BOLT ENGINEERING 


T’S lots of fun to play the field against competition. 
an outfit on its toes. It generally results in improvements and 
develops new ideas to the lasting benefit of industry. 


Equipment. 


Royal played the field against connector and bus fitting competi- 
tion. This resulted in what we believe to be a more compre- 
hensive line of fittings than listed by any other manufacturer. 


Did we get encouragement and suggestions from the field? Most 


certainly. 


One outstanding idea came from C. D. (Jerry) Eash of Consumers 
Power Company. Here it is. “Incorporate in the design of the 
fittings a means to prevent turning of the bolt so that only one 


wrench is required to cinch up the nut.” 


Here is what we did about it! We changed our pattern equip- 
ment so that one of the body castings is provided with ears 
which nest the bolt head. See drawing page 4 of our Catalog 
No. 10. This design permits the use of standard hex head 
machine bolts. Special bolts only complicate the situation. 


When a fellow is sitting in a bos‘n’s 
chair high up in a substation struc- 
ture, installing tubular bus, he can 
make good use of the hand made 
free for him by these Royal “’one- 
wrench” fittings. 


NESTED BOLT HEADS 





40th Street 
CHICAGO TS, Ftk, 


he ae + 
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Sales 
Opportunities 


Orecon—-California-Oregon Power (, 
Medford, plans new hydroelectric 
plant. Project will include a power day 
about 35 ft. high, with 7,600-ft. tunne. jead 
ing to mouth of creek for stream dive -<jo, 
providing head of approximately 415 
station site. Plant will be equipped wi) 
hydraulic-turbine units of gross raj ee 
about 53,600 hp. A switchyard will be cop 
structed and new transmission to Conner 
with company high-tension system, aprox 
mately 40 miles long. Entire develo me) 
is estimated to cost about $4,000,000. 4A, 
plication for permission has been n 
Federal Power Commission and (©) 
State Hydroelectric Commission, wit!, fing 
surveys and plans to proceed as soon 
thority is granted. 


Onto—War Department, Wash 
D. C.. has authorized expansion in plan 
comprising several buildings with ma 
chinery and electrical equipment for 
facture of tire rims for heavy-duty 
for army trucks and vehicles. Cost ahoy 
$1.150.000. Work will be placed under wa 
soon and will be supervised by U.S. Dj. 
trict Engineer Office, Pittsburgh, Pa 


Texas-—Central Power & Light Co.. | 
pus Christi, has plans maturing fo: 
60.000-volt transmission line. close 
miles. Tt is understood that proje 
have a priority rating. with work sch 
to begin at early date. 


Minxesora——Interstate Power Co., Du} 
que. Jowa. has begun construction 
double-pole transmission line. Right 
has been acquired along East boundary 
of Waseca County. A power substat 
planned and a single-pole line will be 
structed te point where terminal substat 
will be located. Entire project is esti 
to cost about $500.006 and will require 
eral months for completion. 


INpIANA-—Stauffer Chemical Co.. Ha 


mond, will carry out expansion ir 
plant for increased production of - 
acid for government. including + 
buildings with machinery and. elect 
equipment for heavy output. Cost estima 
about $700,000. with financing by Defen~ 
Plant Corporation. Work will be 
under wav soon. Main offices of comr 
are at 420 Lexington Ave.. New York 


Texas -l. S. Engineer Office, Fort Sa 
Houston, San Antonio, has plans nearing 
completion for electrification of ranges 
Army airfield. including extensions in 
ent distribution system, with service 
nections and other facilities. Also, 
sions in power substation, with installat 
of transformers. switchgear and acces- 
Bids are scheduled to be asked soo! 


Wasnincton —Department of Lighting 
Seattle, has plans under way for exte! 
and improvements in sub-transmissior 
and power substation facilities in dif 
parts of city during present year, in ng 
underground duct additions, service 
nections, ete. Considerable new equiy 
will be purchased. including cable and 
materials, switchgear. transformers for n¢ 
bank of about 10,000-kw. rating, and s+ 
complete prefabricated unit type § 
tions. Entire project is estimated t 
approximately $1,250,000. 
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Fifectively used as guy line ground, or 


transformer and lightning arrester connec- | 


tion to A. C. S. R. or copperweld conduc- 
tors where the diameters may be from 8-A 
copperweld to .595” A. C. S. R. armour 
rods. Wire sizes .595” to 5/32”, 


ADAPTABLE TO A WIDE RANGE 


KRUEGER & HUDEPOHL 


Solderless Terminal Lugs and Connectors 
A 
ae o SE VINE AT THIRD * CINCINNATI 2, OHIO 


What Makes a 
Mailing Click? 


Advertising men agree ... the list 
is more thon half the story. 
McGraw-Hill Mailing Lists, used by 
leading manufacturers and indus- 
trial service organizations, direct 
your advertising and sales promo- 
tional efforts to key purchasing 
power. 


In view of present day difficulties 
in maintaining your own mailing 
lists, this efficient personalized 
service is particularly important in 
securing the comprehensive market 
coverage you need and want. In- 
vestigate today. 


WE 
Mc GRAW-HILL 


DIRECT MAIL LIST SEAVICE 


McGraw-Hill Publishing Co., Inc. 
DIRECT MAIL DIVISION 
330 West 42nd Street, New York, 18, N. Y. 
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| erating 


| equipment 


PENNSYLVANIA 
ington, D. C., has authorized conversion of 
warehouse property for new plant, to be 
known as Washington Forging Plant, de- 
signed for steel shell production. Work 
will include additional buildings, with ma- 
chinery and electrical equipment for large 
output. Several electric furnaces, with con- 
trols and accessory equipment are planned. 
Entire project is estimated to cost $725,000. 
and will be supervised by U. S. District 
Engineer Office, Baltimore. Md. Work will 


be placed under way soon. 


CatirorniA—Water Department, New- 
port Beach, plans new pumping station in 
connection with extensions in ‘municipal 
water system as a post-war project. Installa- 
tion will include motor-driven pumping 
units, controls and auxiliary equipment. En- 
tire program is reported to about 
$120,000. Richard L. Patterson is city engi- 
neer, 


cost 


New Mexico—Albuquerque Gas & Elec- 
tric Co.. Albuquerque. plans extension in 
steam division at local steam-electric gen- 
station, including installation of 
new high-pressure boiler and accessory 
equipment. It is understood that 
will have a priority rating. Cost estimated 
close to $200,000. 


projec t 


San 


new 


Citv Couneil. 
installation of 


CALIFORNIA 


has authorized stree! 


lighting units at a number of highway in- 
Car- 


scheduled to be 


Work is 


seen. 


tersection-. 
ried out 


INDIANA 
D. C.. has approved plans for expansion in 


ammunition loading facilities at Hoosier 


} Ordnance Plant. including number of new 


and electrical 
increase €a- 
pacitv. Cost estimated about $1,400,000. 
Work will be placed under way at early 
date and will be supervised by U. S. District 
Engineer Office. Louisville. Kv. 


machinery 
considerable 


with 
for 


buildings. 


Department. 
wav for exten- 


Froripa—Light and Water 
Lake Worth. has plan- under 
sions in municipal power plant. including 
installation of new diesel engine-generator 
units and auxiliary equipment. estimated to 
$450.000. Proje will include 
extensions in transmission and di-tributing 


cost ¢ lose to 


lines, as well as a new water-softening plant 
for municipal water svstem: last noted will 
cost approximately $150.000. in addition to 
sum mentioned. Proposed to ask bids early 
in spring. Burns & MeDonnell Engineering 
Co.. 107 West Linwood Blvd... Kansas City. 
Mo... 


is consulting engineer. 


ArKANSAS-—American Can Co.. Inc.. 230 
Park Ave.. New York, N. Y.. has contracted 
with for construction and op- 
eration of new plant for manufacture of 
solid) fiber containers for packing and 
shipping of ammunition. Local industrial 
building. totaling close to 275,000 sq. ft. 
floor space, on ll-acre tract of land. has 
been acquired for initial plant unit. and will 
be modernized and improved at once, with 
installation of machinery and electrical! 
equipment for large output. Additional 
buildings will be erected on adjoining site. 
4 power substation is planned. Entire 
project will cost about $3,500,000. It is un- 


government 


derstood that financing will be by Defense | 


Plant Corporation. Company has organized 


| an affiliated interest under name of Amer- 
| ican Containers Corp., to carry out program. 
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Diego. 


War Department. Washington, 


War Department, Wash- | 


| 
| 


| 


| 
| 
| 
| 
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@rapo 


Aut the strength and durability 
inherent in steel are combined--- 
with definite economies---in Crapo 
Galvanized Steel Strand. Heavy, duc- 
tile, tightly-bonded zinc coatings, ap- 
plied by the famous Crapo Galvaniz- 
ing Process, 
provide lasting 
protection against 
corrosion. 


Ask the distributor 
of Crapo Galvanized 
Products near you or 
write direct for fur- 
ther information! 


INDIANA 
STEEL & WIRE CO. 


MUNCIE, INDIANA 


Jenny ca- 
pacities 30, 
60, 80 and 
100-tons. 
Center hole 
1%," F to 
3'/,'' diam- 
eter. 


TH E Simplex 
Jenny Center Hole Hydraulic 
Puller answered the call for a unit 
to pull cable that ordinary equip- 
ment can't. Center hole feature 
assures a more powerful pull and 
protects the cable. Also used as a 
pulling or pushing jack and as a 
portable press. Ask for Bulletin 43J. 


SCREW - HYORAULIC 


Jacks 


Templeton, Kenly & Co. 


Chicago (44), Illinois 
Better, Safer Jacks Since 1899 


LEVER 














4 Safe, even on 
high voltage 
lines. 


~__ > 


andy Pocket 
Model for 
small motors. 





instantaneously, by merely ‘‘snap- 
ping” the tongs around any elec- 
trical circuit, you can measure the 
current — BOTH A.C. and D.C. 
up to 800 amperes — without 
necessitating a break in circuit or 
insulation. Every electrician should 
have one. It’s a time saver — 
production speeder. Weighs only 
23% Ibs. and is as simple to use 
as the illustration above sug- 
gests. Write today for our TONG 
TEST Bulletin describing its many 
time-saving applications. 


COLUMBIA ELECTRIC MFG. CO. 
4519 Hamilton Ave., N.E., Cleveland 14, O. 


i! 


el That 
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Recent Legislation 


Arizona—A bill has been introduced in 
the Senate, exempting from legislative 
approval power authority filings for water. 
An identical bill has been introduced in 
the House. Another measure introduced in 
the Senate would appropriate $50,000 to 
the corporation commission to pay expenses 
of Federal Power Commission survey of 
Arizona utility valuations and rates. An 
identical bill has also been introduced in 
the House. 

InpIANA—Measure has been introduced 
in the House which would create a state 
board of electrical administration to be 
named by the Governor with power to 
adopt standards for licensing of electrical 
contractors and electricians. 

Marne—Under the terms of a bill intro- 
duced in the Legislature a Passamaquoddy 
District Authority would be created to build 
and operate power plants at Eastport in 
the far-eastern tip of Maine. The legislation 
to authorize the development of the sus- 
pended Federal tide-harnessing power proj- 
ect was asked by Rep. Thomas A. Gallant 
(Republican) of Eastport. The Authority, 
comprised of a board of seven directors, 
named by the Governor with approval of 
his Executive Council, would be authorized 
to acquire and operate property “customar- 
ily employed in the manufacture, produc- 
tion and generation of power” and could 
“transmit, distribute and sell’? water, steam 
and electric, hydro-electric and tidal elec- 
trical power.” Since the shut-down of the 
Federal project, the buildings at Eastport 
have been used by the National Youth Ad- 
ministration and for training of Seabees. 
Borrowing rights and powers of eminent 
domain would be given the authority under 
terms of the measure and it could contract 
with public or private electric power com- 
panies for mutual exchange of unused ex- 
cess power. It could not, however, distrib- 
ute or sell electric power or water for other 


| than industrial uses or consumption in any 


community within the area supplied by an 
existing electric or water company without 
approval of the state Public Utilities Com- 
mission. Exemption from taxes would be 
given the authority though it might agree 
to pay a county or municipality for im- 
provements, services, and facilities fur- 
nished by the Authority. It would have the 
power to take, divert, use and distribute 
from any lake or stream within the district 
which would include 21 Washington County 


cities and towns. 


Marytanp—A bill requiring the state 


| Public Service Commission approval for any 
| overhead power line carrying more than 


15,000 volts has been introduced in the 
Legislature—the latest move in a two-year 
dispute between the Consolidate Gas Elec- 
tric Light & Power Co. and property owners 
in the Falls Road area in Baltimore County. 
The utility has projected such a line for 
erection on or near several county estates 
and the Five Farms golf course if and when 
it can get the approval for the materials 
from the WPB. Meanwhile the property 
owners have been fighting to make the line 
take a different course or go underground. 

New YorK—A bill has been introduced 
in the Senate by Senator John V. Downey, 
which amends the Transportation Corpora- 
tion Law relative to electric and gas serv- 
ice. The bill has been referred to the Cor- 
poration Committee. The amendment pro- 
vides that the supply of electricity or gas 
shall not be discontinued for any cause in- 
stead of for non-payment of bill, until and 
after a five-day written notice has been 
given either personally or by registered 
mail. Senator Arthur H. Wicks, Republi- 
can of Kingston, N. Y., has introduced a 
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It's YOUR future- 
Make the most of it! 


Start now to earn 


the bigger pay in 
electrical repair 


UTIs 


AS ey 


he ed 





Was there ever such an opportunity to get 
started in electrical maintenance and repair 
—and at top-notch wages? Are you ready 
—with experience and ability—to cash in 
on it? Others are getting just the sort of 
background needed—quick! practical!—to 
handle the great variety of electrical main- 
tenance and repair work TODAY—from 
this well-known electrical library. You can 
too! 


Electrical Maintenance 
e € 
and Repair Library 
5 volumes, 2042 pages, 1721 illustrations 


Gives you the “know-how” to tackle any 
wiring or motor job. Five books show you 
HOW-—to install all types of motor and 
generator units—to inspect and repair motor 
starters and generators—to diagnose motor 
and generator troubles—to figure new wind- 
ings for old cores, DC and AC windings— 
to test armature windings, test induction 
motors, etc., etc. The new book is full of 
trouble-shooting charts that show quickly 
symptoms, causes, specific remedies, etc. 


Includes trouble-shooting book 


Now in addition to four well-known practical books en al! 
details of testing, connecting, rewinding, installing and 
maintaining electrical machinery, the Library ineludes 
Stafford’s Treubles ef Blectriec! Bquipment, a handy boek 
giving helpful maintenance information, special troubie- 
sheeting charts, explanations of symptems and causes of 
machinery troubles, specific remedies, ete. This revised 
library gives you the ability to handle bigger jobs with 
surety of results. 


10 days’ examination 
Easy monthly payments 


We want you te examine this Library for 10 days. If 
yeu don’t want them at the end of that time, there's ne 
obligation to keep them. On the other hand if yeu decide 
yeu want the help these books can give, start the smal! 
menthly payments then, and in a short time the boeks are 
yours, right while you have been using them. Send the 
coupon today. 


$B SSSSE SF SS SESE SCSSSSSSTSSSESSSSSESTSSSS SESESEseseasecrs® 


EXAMINATION COUPON 


McGraw-Hill Book Co., Inc. 
330 W. 42nd St., New York 18, N. Y. 


Send me Electrical Maintenance and Hepatr Library. 5 
volumes, for 10 days’ examination. If I find the books 
satisfactory, I will send you $1.00 in 10 days, and $2 

@ month until $15.00 has been paid. Otherwise I 
return the books postpaid 





Signature 
BOGBOGD 2 occ cccegecess 
City and State 

Firm or Employer 


POEM. ccccccccccccscccccccasecoescccsccoes W. 3-3-45 
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pill which amends section 20-b of the Gen- 
eral City Law, continuing to July 1, 1946, 
rovision authorizing cities to impose tax 
of not to exceed one percent on gross in- 
come OF gross operating income of corpora- 
tions and persons furnishing utility services. 
SoutH CaRoLina—Senate has received 
from the House a concurrent resolution di- 
recting the state Public Service Commission 
to set “at cost” electric rates for rural elec- 
tric cooperatives. Representative R. M. 
Kennedy of Kershaw has announced that 
he would offer an amendment to his bill to 
reduce salaries of the power authority and 
prohibit legislators from being authority 
employees. Thus the Santee-Cooper hydro- 
electric project would be brought directly 
under legislative control. Representative 
Kershaw’s amendment also would put the 
authority under the regulatory provisions of 
the state Public Service Authority “as are 
other electric utilities.” It was pointed out 
shat the Santee-Cooper annual budget would 
have to be submitted to the state budget 
commission and an itemized appropriation 
would have to be made by the legislature 
for administration of the power project. 
Representative Kennedy’s bill, currently on 
the House calendar with a majority unfav- 
orable House judiciary committee report, 
vould set a $6,000 ceiling on Santee-Cooper 
aalaries. Kennedy’s bill also makes legisla- 
tors ineligible for employment by the San- 
tee-Cooper project. 


Recent Rate Changes 


Ixttnois Power Co. has been ordered by 
the state Commerce Commission to reduce 
rates for residential and commercial electric 
vrvice in Abingdon, Monticello, George- 
town, Chester, Pinckneyville, Sparta and 
Westville $162,970. 

ALABAMA Power Co. according to the 
state Public Service Commission, has re- 
duced its wholesale electric rate contracts 
to ten Alabama rural electrification projects 
REA) from 14 to 20 percent. 

Wisconsin MicuicAn Power Co. has re- 
duced its rate to 3,287 commercial custom- 
ers by $13,200 annually, the state Public 
Service Commission has announced. W. E. 
Schubert, vice-president and general man- 
ager of the company, said the order affects 
both the metropolitan and the outlying 
areas of the company’s territory. 


New Television Series 
Opened by Kelvinator 


The first commercial television pro- 
gam featuring Kelvinator electric 
ranges and refrigerators was presented 
recently by the Kelvinator division of 
\ash-Kelvinator Corp. in opening its 
new television series, “Society of Ama- 
teur Chefs—Fun in the Kitchen,” a 30- 
minute comedy program on WADB 
Dumont). 

“In line with Kelvinator’s policy of in- 
vestigating new advertising media to 
maintain merchandising leadership in 
tne kitchen appliance industry, we rec- 
ognize that television is destined to be- 

ne a major advertising factor in the 
coming years, and we intend to be pre- 
bared to utilize its selling advantages to 

: fullest,’ Charles J. Coward, Kel- 

tor’s director of advertising, said. 
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AVOID 
CABLE 


ABRASION 
with 


STAPUT FAIRLEADERS 


“Rubbing at the duct mouth can be 
reduced by installing fairleaders on 
the cables at this point.” —from 
Electrical World, May 29, 1943 (Cables 
—JHow to Make Them Last). 

These non-corrosive alloy cable shields 
clamp in place to take wear at duct 
mouth. Easily and safely installed 
without interruption of service. Elim- 
inate expensive repairs. Use STAPUT 
FAIRLEADERS. Write for free catalog. 
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WRITE 
FOR CATALOG 
164 


QUICK-START 


FLUORESCENT LAMP BALLAST 


THE ACME ELECTRIC & MFG. CO. 
Cuba, N. Y. Clyde, N. Y. 
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The McGRAW 
CENTRAL STATION DIRECTORY 


presents the latest, most ac- ft 
curate coverage of war-time Markers That Stand § 


changes in The Weather 
ELECTRIC UTILITY Better visibility under all 


operations and personnel conditions — permanent 


For intelligent, productive wartime and ||— easily read. Investi- 
postwar planning or selling, the McGraw gate Premax Metal 
Central Station Directory should be in || Markers for your lines. 
the hands of every executive responsible 
for such plans. Write for complete 
information. 


McG EAleled ond Directors binivon °° || Division Chisholm-Ryder Co., Inc. 


Cc 
330 West 42nd Street, New York City 4518 Highland Ave., Niagara Falls, N. Y. 



























Open the way to stepped-up production 
with high-frequency induction heating 


Here is your answer to production problems in metal working—a technique of apply- 
ing high-frequency current to give rapid, localized, intensive heat . . . quickly, easily 
. +. and economically. Now all the material you need on theory, practice, and applica- 
tion has been gathered together in one convenient and comprehensive book—ideal both 
as an introduction to the possibilities of induction heating, and as a ready reference 


handbook of design and procedure. 
Just Published! 


HIGH-FREQUENCY 
INDUCTION HEATING 


By FRANK W. CURTIS, 
Consulting Engineer, Springfield, Mass. 


235 pages, 544 x 8%, 249 illustrations, $2.75 


Written by a specialist in the field, this book gives a clear and thorough 
understanding of the practical techniques of this stream-lined method | 
of heating metals . . . explains the fundamental electrical principles 
involved .. . defines its range and - . . describes construction 
design of -induction-heating coils . . . discusses in detail many appli- 
cations of induction heating to specific heating problems . .. and dis- 

cusses the marked effect the technique will have on manufacturing 
methods and future constructional design. 


See it 10 days on approval 4 

) SESS SSS Ss Ces seaeseseeeseseaeeeeesecsess 
Send this McGRAW-HILL coupon! 

McGraw-Hill Book Co., 330 W. 42nd St., N. Y. C. 18 


Send me Curtis’ High-Frequency Induction Heating for 10 i} 
days’ examination on approval. In 10 days I will send $2.75, | 
plus few cents postage, or return book postpaid. (Postage | 
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for all Industrial Needs 
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OFFICE 
3 { complete line of stock 
: wordings for warnings, safe 
4 practice reminders and gen- 


me 4 | eral plant notices. 


\ttractively finished in 
baked dulux in adopted 
color combinations. 


my PRACTICAL FOR INDOOR 




















fy a AND OUTDOOR USE 
. ‘ ) e 
a. eS 
A . Write for copy of new bulletin 
: EW-35 showing stock word- 
. ings. Or, tell us your needs 
: and recommendations and 
x prices will be submitted 
Bs promptly. 
| SPECIAL SIGNS 
TO ORDER 
Safety Ta ee BAL caT 
: eee ti 
2820 N. FOURTH STREET - PHILADELPHIA 33, PA. 
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FOR=SPEED IN 
“| INSTALLATION 


| The exclusive Everstick nut housing locks 
| the Anchor firmly on the rod. This 

speeds up installation. Plates are so 
designed, that they expand easily into 
| undisturbed 


| earth, and extra holding 
power is achieved. Made of tough 
| ; | rust-resistant malleable iron. Write for 
| j bulletin. 


é' EVERSTICK ANCHOR CO. 
IOWA 


et ta 18 
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REA Allots Funds; 
Approves Contracts 


The Rural Electrification Administra- 
tion has recently approved loan allot- 
ments totaling $681,000 to ten rural co- 
operatives in nine states. These funds, 
which will be used mainly for the exten- 


' sion of electric service to farms located 


near existing lines. bring total REA 
allotments to $521.250.801. of which 


$22.371.000 represents current fiscal 
year operations. 
Unless otherwise noted, the loans 


listed below will provide for service ex- 
tensions: 


Dectaware-—Delaware Rural Electric 
Assn., Greenwood, $15,000. 
Ittinots-—Illinois Rural’ Electric 
Winchester, $85.000 for service extensions 
and installation of circuit breakers. 
MINNESOTA — Steele Waseca Cooperative 
Electric. Owatonna. $35,000: Crow Wing 
Cooperative Power & Light Co.. Brainerd, 
$25.000. 
Missournr Platte-Clav Electric 
tive. Inc.. Platte City. $25.000. 
NEBRASKA Sutler County Rural 
Power District. David City, $15.000. 
New Mexico Electric 
ative. Inc.. 


ie, 


Coopera- 
Public 


Farmer: 
$55.00. 

NortH Caroviva-—French Broad Elee- 
tric Membership Corp.. Marshall. £196,000, 
for rehabilitation and improvement of elec- 
tric facilities. including improvements to 
generating plants. 

SovtH Dankora-—-Lake Region 
(ssn.. Inc... Webster. $160,000. 

Uran—Garkane Power Assn.. Ine.. Rich- 
tield, $70,000. 


( ooper- 
Clovis. 


Electric 


Construction Contracts Approved 


Arkansas —Riceland Electric Coopera- 


tive, Inc.. Stuttgart. to Harvill-Byrd Electric 
Co., Litthe Rock, Ark. 57.4 miles of line: 
all materials. except poles. and labor. 
$47,753 


Missocrt -Nodaway-Worth Eleetrie Co- 
operative, Inc.. Maryville, to A. A. Electric 
Co.. Cicero, Til... 102.8 miles of line: labor 
and materials. $99,627. 

Texas —Hill County Electric Cooperative, 
Inc.. Itasca. to White & White 
tion Co.. Electra. Texas. 25 miles of line: 
labor only. $5.929. South Plains Electric 
Cooperative. Inc.. Lubbock, to Tavlor & 
Montgomery. Lubbock. Texas, 28.5 miles 
of line: $6.959. Lamb County 
Electric Cooperative. Inc.. Littlefield, to 
Tavlor & Montgomery, Lubbock. Texas. 
100 miles of line: labor and materials, $76,- 


( onstrue 


labor only. 


873. Johnson County Electric Cooperative 
Ascn.. Clebourne, to State Electric Co., 


miles of line: labor 
Electric Co- 


Fort Worth. Texas. 25 
only, $7.071. Victoria Counts 
operative Co.. Victoria. to State Electric 
Co., Fort Worth. Texas. 100 Miles of line: 
labor only. $24.097. Southwest Texas Elec- 
tric Cooperative, Inc.. Eldorado, 202 miles 
of line: labor and materials, $136,826. 


Ohio Brass Net Up 


Ohio Brass Co. for the year 1944 re- 
ports net income totaling $631.004. or 
$1.81 a common share. For 1943 the 


net income amounted to $577,889, or 
$1.66 a share. 
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How to draw 
























































clear, accurate 
circuit diagrams 
and wiring plans 


This book gives you tested draft- 
ing techniques needed in engineer- 
ing and contracting, as applied to 
electrical circuits and wiring plans. 
In a progressive series of draw- 
ing plates and explanatory dis- 
cussions, the book shows how to 
develop detailed wiring plans from 
the schematic circuit diagram, 
how to correlate the equipment 
location plan, and how to checl 
the design and execution of the 
finished drawing 


Get the benefit of years of drafting experience 
in many electrical fields to turn out better, more 
accurate diagrams and wiring plans. 


Just Published! 


ELECTRICAL 
DRAFTING 


By D. WALTER VAN GIESON 


140 pages, 514 x 81%, $1.50 


the 


The book gives you— 
—saluable material on the principles of 
electricity and electronics 


—useful data, specifications, and rates 


—six pages of electrical symbols used in 
drafting circuits and wiring 


—helpful tips on some of the “kinks” and 
shorteuts in drafting room procedure 


—practice problems and test questions 


At 


SEE IT 10 DAYS 
Send this McGRAW-HILL coupon 


McGraw-Hill Book Co., 330 W. 42nd St., N.Y.C 
Send me Van Giesor Electrical Drafting ¢ 
A ta fa mn on approval. In 10 das I 
: an ents postag t 
j P é a nm ca 
Ad 
‘ ar _ 
o¢ Ar 
P n W 
Book t nm approva nt Ss 
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Expands Repair Services 
to Meet Navy Demands 


eee AN I 


To repair and maintain G.E. mo- 
tors. generators and turbines of the 
expanding Pacifie fleet of warships and 
cargo vessles. General Electric Co. is 
enlarging its present San Francisco 
service shop facilities by 35.000 sq. ft. 
of floor space and is preparing to serv- 
ice the largest equipment which can be 
trucked to the quarters. Previously, 
generators and steam turbines up to 
2.000 kw. were handled. 

Permanent alterations and_installa- 
tions of electric overhead cranes and 
machine tools. indicating continued in- 
il dustrial growth in the West, are under- 

way and will nearly double the shops’ 
ce previous capacity. Expansion is being 
re carried out at the suggestion of and 
in full compliance with officials of the 
fwelfth Naval District, including of- 
fices of materiel procurement and the 
industrial manager at Mare Island. 
G.E. equipment of all marine operators 
is also serviced at the shop. 

Final installation of equipment is 
expected to be completed early next 
spring, although repair work with new 
facilities to put damaged apparatus 
back in operation as quickly as pos- 
sible is now underway. 


sd 


Bot 


\K% 


New Condenser Mounting 
Withstands Vibration 


Industrial Condenser Corp. has an- 
nounced a new M type bracket spe- 
cially developed to withstand the most 
severe Vibration conditions encountered 
by all branches of the armed forces. 
They meet all Army, Navy and aircraft 
Designed to permit the 
mounting of oil capacitors in either ver- 
tical or inverted position, they are 
readily adapted to any industrial ap- 
plication. 


specifications. 


The company has recently moved into 
i larger plant at 3243-65 North Cali- 
fornia Avenue. Chicago. 


War Betters Oscillograph 


What happens to a laboratory instru- 
nent when it goes to war is told in de- 
-ign changes and refinements effected 
during the past two years and currently 
incorporated in Du Mont Type 208B 
o-cillograph now offered by Allen B. 
Nu Mont Laboratories. Inc.. Passaic, 
\. J. Several wartime touches and sev- 
ral refinements such as the addition 

mounting straps on capacitors sub- 
ct to breakage in transit and tube 
lamps for tubes subject to jars have 
lded to the ruggedness and dependa- 
lity of this instrument. 


Ingenious New 









Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 
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New Quick-set Dial Drill Sharpener 
Eliminates Guesswork ... Keeps ’em 
Drilling Faster—Longer 


Attached to the Drill Sharpener, it adjusts 
drill edges to the proper angle for preci- 
sion grinding, putting drill sharpening on 
a quick, efficient basis. 


QUICK-SET DIAL easily and accurately 
adjusts Sharpener for sharpening drill 
from 5/32” to 1” sizes. Dial insures accu- 
racy in measuring angles and clearances 
on twist drills, preventing trouble and 
making drills last longer. Dial-Set sharp- 
ened drills cut faster and more accurately, 
as the edges are alike and uniformly 
sharpened. 


Precision built, calibrated and tested, 
unit is easy to set up and operate. Saves 
wear and tear on drill presses—prolongs 
drill life—cuts costs—improves quality— 
speeds output. 


Another thing worth remembering is 
Wrigley’s Spearmint Gum. That familiar 
red, white and green package which al- 
ways meant “a help on your job.”’ No 
more of this famous brand and flavor is 
being made for anyone now—even for the 
Armed Forces overseas—as Wrigley’s 
stockpile of finest quality raw materials is 
all used up. But—remember Wrigley’s 
Spearmint—The Flavor Lasts. 


You can get complete information from Ameraco 
Industrial Specialties, 122 $. Michigan 
Avenue, Chicago 3, Illinois 
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CLAUDE ATHERTON 


Consulting Electrical Engineer 
Transmission-Distribution, Electric Plants, Sub- 
Stations 
Electrical Designs, Plans & Specifications, Indus- 
trial Power Layouts 


6253 Hollywood Blvd. Hollywood, Calif. 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems, 

11 Park Place, New York City 

36 State Street, Albany, N. Y 


BLACK & VEATCH 


Consulting Engineers 
Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 
4706 Broadway, Kansas City, Mo. 








E. J. CHENEY AND CO. 


ENGINEERS AND CONSULTANTS 
Economic and Business Surveys 
Valuations and Reports 


Rate and Rate Case Analyses 


61 Broadway New York 









HUGH L. COOPER & CO. INC. 


General Hydraulic Engimeering, including the 
design, financing, construction and management 
ef hydro-electric power plants. 


30 Rockefeller Plaza New York 








DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Construction 







Design . Management 


Investigations and Reports 


PHILADELPHIA 


Packard Building CHICAGO 


NEW YORK 








DOBLE ENGINEERING COMPANY 


Electrical Insulation Engineers 
Field Testing and Maintenance of High Tension 
Insulation, Special TFroblems in Electrical Com- 
munications 
Office and Laboratory: Medford Hillside, 
Boston, Mass 
Branch Office: 26 N. Wacker Dr. Chicago, Il 


Ebasco Services Incorporated 
Industrial Diciston 


Design and Construction 


financial and Operating Consultation 
Invest:gations and Reports 
‘onsulting Engineerir 


wo Re tor Street 


ELECTRICAL TESTING 
LABORATORIES INC. 


Field and Laboratory Tests 
Electrical © Mechanical @ Physical 
Chemical 
INSPECTION © ANALYSIS ¢ RESEARCH 

CERTIFICATION 


2 Fast End Avenue at ew York 21, N.Y 













H. F. FERGUSON 


Consulting Electrical Engineer 
ace aes 





PROFESSIONAL SERVICES 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS, Inc. 
ENGINEERS 
DLSIGN ¢ CONSTRUCTION 


VALUATIONS ¢ REPORTS 
New York—Philadelphia—Washington—Chicago 





FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, III. 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 
Reports « Rates e Labor relations e Safety e 
Purchasing ¢ Costs ¢ Laboratory 
61 Broadway ° Nationa! Press Bldg 
New York Reading, Pa. ~ Washington, D. €. 





FREDERIC R. HARRIS, INC. 


MANAGEMENT 
NEW YORK 


Houston San Francisco 


HENKELS & McCOY 


Electric & Telephone Line Construction Co.) 


sole transmission lines 
etric Distribution and maintenance 


Philadelphia, Pa. 





HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 
46 So. Sth St., Columbus, Ohio 
7 South LaSalle Street, Chicago, Il. 
136 Liberty St., New York 





WILLIAM S. LEFFLER 


suceeeding 
CHARLES F. LACOMBE— WILLIAM S. LEFFLER 
7 Engineera—Economtats 
RATE RESEARCH SALES RESEARCH 
FOR 
POST-WAR PLANNING 
Cost Analysis Rate Cases 
Noroton, Connecticut 


LUCAS & LUICK 


ENGINEERS 
DESIGN, CONSTRUCTION SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REVORTS, RATES 


231 S. LaSalle St., Chicago 





CHAS. T. MAIN, INC. 


Engineers 
Mass 


ydraulic 
sorts, Designs an 

















J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 Broadway, New York 


—e 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 
Hydro-Electric Development, Dams, Water Supply, 


Flood Control, Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals 


New York City, 50 Church St. 


ARTHUR L. MULLERGREN 


Engineering-Management 


Public Utilities—Natural Gas 
Kansas City, Mo. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 
Design Operations 
Steam—Hydraulic—Gas 


231 S. La Salle St. Chicago 4, IIL. 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 


Bill Frequency Analyzer 


102 Maiden Lane New York 


SANDERSON & PORTER 


Engineers and Constructors 


for the 
FINANCING—REORGANIZATION 
DESIGN—CONSTRUCTION— 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


SARGENT & LUNDY 
ENGINEERS 
140 South Dearborn St. 
Chicago, IIl. 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports © Examinations ¢ Appraisals 
Consulting Engineering 
BOSTON « NEW YORK e CHICAGO « HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO e LOS ANGELES 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design * Construction © Reports * Appraisals 


» New York 4 





WHITMAN, REQUARDT 
AND ASSOCIATES 


ENGINEERS — CONSULTANTS 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plans—Supervision—Appraisals 
1304 St. Paul Street Baltimore 2, Md. 
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Ideal Concept of 
Voltage Regulation 


To the Editor of Evectrica, Wort: 


I was particularly interested to read 
the editorial under the above title in 
your issue of November 11th which has 
just reached us. 

1 wrote an article in “The Electri- 
cian” (a journal published in this coun- 
try) for February 12, 1943, on the pos- 
sibilities envisaged in your editorial. 
You will see that the following extracts 
from this article parallel very closely 
the corresponding parts of your edi- 
torial :— 

“The need for constant voltage i@ of 
minor importance until the actual con- 
sumer is reached and, even then, is 
variable in degree depending upon the 
type of load. The ideal method of volt- 
age contro] would, therefore, be the in- 
stallation of an automatic voltage regu- 
lator at each consumer terminal or 
small group of consumers; this method 
would have numerous advantages, apart 
from solving the -regulation problem. 
Transmission and distribution systems 
would be relatively free from restric- 
tions due to voltage drop, and could 
be better planned with regard to con- 


tinuity of supply (i.e., duplication 
of feeding points) and the thermal 
loading capacity of lines, cables 


and transformers. The higher permis- 
sible impedance would decrease short- 
circuit currents, and thence the resulting 
mechanical and thermal stresses, and 
permit the use of a cheaper design of 
switchgear of lower rupturing capacity. 
The consequent reduction in the cost of 
supply may be judged from the fact that 
at present the size (i.e., copper section) 
and cost of cables and lines (the prin- 
cipal items in distribution costs) are 
determined by voltage drop considera- 
tions. In fact, many thousands of tons 
of copper put into lines and cables in 
this country for voltage regulation pur- 
poses could be saved in future if local 
voltage control were adopted. 

“The new principle, however, en- 
visages a general change in policy from 
endeavouring to maintain constant 
potential throughout the system to al- 
lowing relaxation in the transmission 
and distribution circuits, with the ad- 
vantages just described, and applying 
local control by means of automatic 
voltage regulators at, or near, the con- 
sumer’s terminals, where the constant 
voltage is essentially required. The 
degree of de-centralization will depend 
upon local conditions; it is in fact pos- 
sible in many cases to discriminate be- 
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tween different types of load, and thus 
confine the cost of close voltage control 
directly to particular loads where it is 
essential, instead of incurring the same 
costs for the whole of the load on the 
network.” 





* 


AUTOMATIC MOVING-COIL voltage 
regulator giving 14 percent voltage in 
15 kva., 110 or 230-volt single-phase 
circuit 





The moving coil voltage regulator was 
described in an article in the ELEc- | 
TRICAL Wortpd for August 18, 1934, | 
and the subsequently developed astatic 
voltage relay in the issue for March 13, 
1937. The simplicity of this assembly 
made it peculiarly suitable and econom- | 
ical for smal] ratings and I believe meets | 
the conditions stated in your editorial. 
We have been developing this applica- 
tion for some time and some thousands | 
of small voltage regulators are now in 
service for localized automatic control. 

In general] the whole of the apparatus 
is contained in one tank and is oil im- 
mersed so that no lubrication or pe- 
riodic attention is necessary. I believe 
that an automatic regulator with the| 
whole of the operating mechanism in- 
cluding the voltage relay itself, oil im- 
mersed, is unique. 


E. T. Norris, Chief Engineer 
Transformer Dept. 

Ferranti, Ltd. 

Hollinwood, England | 











Be with your boys over there by 
giving over here to your Red 
Cross. 
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POSITIONS VACANT 


PRODUCTION ENGINEER — fractional h.p. 

electric motors. Should have specialty back- 
ground in single phase motors, having devoted 
major effort to efficient mass production. Line 
will have limited size range. Engineering de- 
sign experience desirable for development of 
motors for tooling and production. Permanent 
connection with outstanding Southern Cali- 
fornia manufacturer entering household ap- 
pliance fleld. Send detail of experience and 
personal qualifications to A.W.A., Box 68, Sta- 
tion K, Los Angeles, California. 


WATCH ENGINEER for outstanding munici- 
pally owned electric generating plant. Re- 
quired preparation: High School graduate sup- 
plemented by study along mechanical engineer- 
ing lines—preferably with at least one or two 
years college work and at least five years ex- 
perience in a power plant. Must be free of 
draft. In reply, please state age, education, ex- 
perience, draft status and general qualifica- 
tions. P-818, Electrical World, 520 N. Michi- 
gan Ave., Chicago 11, Il. 
MECHANICAL, ELECTRICAL, and structural 
designer-draftsmen familiar with steam 
power plants. Also several men for appraisal 
work. Location: Boston, Mass. Furnish com- 
plete experience record, including present and 
expected salary. Statement of availability 
required Write to P-829, Hlectrical World, 
230 W. 42nd St., New York 18, N. Y. 





EMPLOYMENT SERVICE 


SALARIED POSITIONS — This advertising 
service of 35 years recognized standing ne- 











| gotiates for high salaried supervisory techni- 


cal and executive positions. Procedure will 
be individualized to your personal require- 
ments and will not conflict with Manpower 
Retaining fee protected by re- 
Identity covered and present 
Send for details. R. W. 
3ixby, Inc., 262 Delward Bldg., Buffalo 2, N. ¥. 


Commission's 











POSITIONS WANTED 


MAN WITH years of varied utility experience 

and electrical engineering background desires 
employment. PW-810, Electrical World, 330 w. 
42nd St., New York 18, N. Y. 








EXECUTIVE ASSISTANT or territory man- 

ager: 23 years field experience in utility busi- 
ness, 7 in accounting and 16 as territory operat- 
ing manager. Experience also included Munici- 
pal franchise and contract negotiation and pub- 
lic relations work. nae .. married, —_— 

ealth, references Available on reason 
aon. Middle West preferred. PW-821, Elec- 
trical World, 520 N. Michigan Ave., Chicago 11, 
Til. 








DESIRE Connection with electric utility, 11 
years experience supervision transformer re- 
pairs substation maintenance and construction 
and other utility work. Past draft age. Inter- 
ested in anything permanent only. Married, one 
child. PW-823, Electrical World, 529 N. Michi- 
gan Ave., Chicago 11, Il 
= aber ania ciiesedeiiaieainecnsaantaciceacnnnimiia 
ELECTRICAL ENGINEER, University grad- 
uate, 22 years varied experience, 19 years 
electrical maintenance engineer in large in- 
dustrial plant. Would like similar position in 
an essential but permanent industry. Age 45, 
married, excellent references. Prefer to locate 
in southern states. PW-830, Electrical World, 
520 N. Michigan Ave., Chicago 11, Il. 
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Illumination Engineers 


Design Engineer on Aviation, Marine and 
Floodlighting equipment—must be able to 
prepare specifications for manufacture 
and test of such equipment, also redesign 
of present equipment. Salary $215 te $300. 
Application Engineer to analyze proposed 
illumination projects—must have electrical 
engineering background and experience 
on lighting problems. Will be expected 
‘o render engineering assistance on nego- 
tiations. Salary $215 to $300. 

Write Supervisor of Technical Employment 
for application, 306 Fourth Avenue, Pitts- 
burgh, Pennsylvania. 


WESTINGHOUSE ELECTRIC 
& MANUFACTURING COMPANY 


SOHORONEESEDEEHEOOEA SUED EDEOEOHOEOEUEUONEEOREOEROO DELO BORG EDEIRORORONORORORO ROOD REDON OU DORE CERO RO SUEODORS 
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SALESMAN WANTED 


LIGHTING SALES ENGINEER—Electrie Util 
ty company located in the midwest has open- 
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ng for several lighting sales engineers, either 
experienced or beginner grade. Straight salary (Classified Advertising ) 
basis, commensurate with qualifications. Ad- 


EMPLOYMENT 


BUSINESS : “OPPORTUNITIES” USE OR RESALE 


UNDISPLAYED ——RATES— DISPLAYED 


(Not available for equipment advertising) Individual Spaces with border rule. ¢ prominent 
15 CENTS A Word, MINIMUM CHARGE $3.00 display of advertisements 
Positions Wanted (full or part time salaried em 


dress applications to SW-831, Electrical World, 
20 N. Michigan Ave., Chicago 11, TI. 










7 SALESMAN AVAILABLE 


ELECTRICAL ENGINEER, 28, graduate, fam 


lv, electronics training Experience includes 



















electrical construction, inspection, and design ployment only 1% the above rates payable in The advertising rate is $7.00 per inch for all 
Desires position as sales and ipplication 2 advance CUE SPS SR CaS en S Sen 
‘ ‘ : I Si and applies on engi- . . — ‘ ‘ 

neer offering more opportunity to apply elec Bor Numbers—Care of publication New York, Chi- basis Contract rates quoted on request 
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control or high frequency heating preferred 

Minimum salary $5,000 West or Northwest 

lesired SA-832, Electrical World, 520 N 

Michigan Ave., Chicago 11, I _voneunenanenneress enenvenennnnansnssneneeen: STi 
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REPRESENTATIVE AVAILABLE 
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Pacific ¢ irt : 
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Excellent position is available for technical editor and writer. 
Man must have thorough knowledge of principles of electrical 
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i: aametek Seccens thle ts Ua toe ee review and to analyze critically the writings of others on engji- 
they read : 


E NEPEDONOUESETEDO~E ENE ET TE HOREEEE TE NES LE NOE NE REGO NE NEAeO DELON EONS NE bee Laps OtLA Ibe ROS DE ROGRETITEINHT TEE? 


WANTED : 


LIGHTING SPECIALIST | 


We have a desirable opening for a man 
with vision and ability to create special 
lighting ideas beyond the range of 
ordinary lighting fixture installations. 


neering subjects. This is a permanent position and offers 
excellent opportunity to a man with imagination, good engi- 
neering background, and writing ability. Starting salary $3600. 
for applicant who in our judgment fully meets our requirements. 
Write Supervisor, Technical Employment, 306 Fourth Avenue, 


enenenenenensneenr 





Pittsburgh, Pennsylvania. 


WESTINGHOUSE ELECTRIC 
& MANUFACTURING CO. 


PITTI 


Will advise customers and prospective 
customers of the Sales Dept. in special 
lighting applications of Department Stores, 
Chain Stores, etc. 
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College training preferred; should have a 
background in illuminating engineering 
or be a lighting specialist with a utility 
or be a designer of special fixtures. 
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WANTED 


DEVELOPMENT ENGINEERS 


Mechanical and electrical. Graduate or 
equivalent training. Required for develop- 
ment work in the following branches: 





Early New York or Boston interview will 
be arranged for qualified applicants 
furnishing full details as to age, education, 
experience and salary requirements. 


EQUIPMENT 
WANTED 
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P-815, Electrical Worid 
W. 42nd St., New York 18, N. Y¥ : 1. Electro-mechanical devices, communi- 
z : ; ; reste 
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in development and familiar with 
magnetic circuits 
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WANTED ’ 


MECHANICAL ENGINEER 


Capable of taking complete charge of the Design of 
Steam Power Plant work in an Engineering Office. 
College graduate. 30 to 40 years old. Location Bos- 
ton. Statement of Availability Required. Address 


P-833, File 
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WANTED TO BUY 


A modern used Diesel generating set 
in good operating condition with the 
following characteristics— 


2. Measuring and control instruments 
Background should be in electrical 
engineering, including electronics 


tatement of Availability Required 
P-825, Electrica] World 


330 West 42nd St., New York 18, N. Y 


CLONNAEOEL EDEN EEUSANONSEEEROREDERTONGEEROUEEETESUDEGRONUCUEUEEE OPCS OREO EOSSES OO RDEDECESEOEORIETCUERE DIED RS 





Mahe .cccccce Preferably Fairbanks 
Morse Type VA 

 cvexcseuns 300 KVA to 500 KVA 

Speed ......6- 240 rpm to 360 rpm 

Generator .... 2300 volt, 3 phase, 60 
cycle with exciter 

Switchboord .. O.1 circuit breaker with 
asual essential instru 
ments. No muffler re 
cuired. 
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DESIGNER _, WANTED 


A Central New England manufacturer 
employing over 1000 people needs 
Draftsman-Designer on telephone and 
signaling (mechanical) apparatus. 


: Knowledge of die-casting and plastic Either steam, Diesel or 
= applications desirable. 213 ; q 
: : High Line source. 


i Address: P. O. Box +207 Purchasing Division 
Hollywood +28, Calif. P.O. Box 2842, St. Petersburg 1, Flo. 
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Must be equipped with complete air start 


To Purchase Electric Util- 
i j } ir equipmen i ks, l fue! 
ity in small community : (23, °HE ria loo gallons capacity 

under 2000 population. z Must be lecated East of the Mississipp 


ond subject to our inspection. 


CITY OF ST. PETERSBURG 
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WMC Regulations Prevail 


z P-826, 
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FOR SALE 


DYNAMOMETERS 





-LLHEMPHILL & CO. Inc. 


-LECTRICAL ENGINEERS AND EQUIPMENT i 


PEE ee 


N. Y. C. Tel.: LOngacre 5-3227—N. J. Tel.: UNion 3-2600 





MOTORS MOTOR GENERATOR SETS 1—200 HP G.E., Sprague, type 
3 PHASE 60 CYCLE 1—750 KW, 250 volt, Allis-Chalmers, Synchronous. 

? | —500 HP, 900 RPM, 440 volt, Lincoln slip ring 1— 75 KW. 125 volt, General-Electric, squirrel cage. C, dynamometer, laboratory 
? | 350 HP, 300 RPM, 440 volt, G.E. slip ring 
? |~—225 HP, 1800 RPM, 220 volt, G-E. slip ring TRANSFORMERS test type, 250 volts, shunt, 
: |—200 HP, 600 RPM, 440 volt, Crocker Wheeler 2400 KVA, G.E. 4156-240/480 v. Scott taps 
| pee —3 * Pitts = int l 1200 1500 RPM 
; 200 HP, 600 RPM, 2200 volt G.E., sl. re 3—300 KVA, Pittsburgh 7800/440 volt. interpoile, ‘ 
i | 300 HP, 450 RPM. 2200/4000 v. G.E. sl’'re. 3—150 KVA, G.E., 33,000 2300/4000 Y. 


3—100 KVA, Westinghouse, 11,430/250 volts. 
1—100 KVA, Pittsburgh, 1375/2750-110/220 volts. 
3—100 KVA, Westinghouse, 13200 250 volts. 
2—-100 KVA, G.E. 2200/220 /440. 


with Scale beam and com- 
plete control panel. 


150 HP, 1800 RPM, 440 volts, G.E. sq. cg. 
2-150 HP, 1200 RPM, Westinghouse, squirrel cage 
»—-150 HP, 1800 RPM, 220 volt, Westinghouse slip 
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ring on Urey 
100 HP. 1800 R.P.M. 440 volt, General Electric, 2— 75 KVA, General Electric 3 phase, 4150 Y, 120/ 0 HP G E Ss bl k 
svuirrel cag 3 0 KVA, Pittsburgh 2200/220/110 1—S$ ee prague, oc 
1—60 H.P. 1200 R.P.M. 2200 volt, General Electric, a ay Ree es : : 
slp-riMS 5. o, 080 VOLTS TERNATORS : test, 275 volts, 750 to 2000 
450 HP, 400 RPM, General Electric MPL. 1085 KVA RETERNA volt, G.E i RPM, with complete control 
250 HP, 760 RPM, Electro Dynamic. 1—225 KVA, 514 RPM, 600 volt, Westinghouse i 
150 HP, 750 RPM, Electro Dynamic. 1—200 KVA. 3600 RPM. 250 volt, Allis-Chalmer : l 
-150 HP, 500 RPM, General Electric, MPC. mut Pog SE it tae caitt. Allto Chainon E panel. 
125 HP, 600 RPM, Westinghouse, SK. 1—62% KVA, 3600 RPM, 220 volt, Allis-Chalmers. : HP G E S \ 
1-100 HP, 625 RPM, G.EF § @..... sitio 
1— $0 HP, Crocker- -Wheeler, 600 RPM. TURBO GENERATORS z 25 prague, type 
50 ate roS Here en ee oe Rw, Terry dual bleeder condensing Turbine LC, shunt, interpole, block 
VARIABLE SPEED 230 VOLTS 1—500 KW, G.E., 3 ph., 60 cy., 480 volt, bleeder. 
1—90 Hg Se aSTe eu, Genera a 1—375 KVA, Westinghouse, non-condensing. test, 250 volts, 825 2000 RPM, 
1—75 HP 5 » lectric Dynamic. 1—300 KW, G.E., 3 ph., 60 cy., 220 volt. cond. . 
1—60 HP, 50/1000 RPM, Diehl. 1—200 KW. G.E.. 3 ph... 60 cy., 220 volt, cond. with complete control panel. 
| ~30 HP, 225/900 RPM, Crocker-Wheeler. 1—30 KW, 125 volt, Allis Chalmers. 
1—30 HP, ey AaeS RPM, oe CHICAGO FLE RIC CO 
2-25 HP, 650/2200 RPM, Westinghouse. 
2-25 HP, 300/900 RPM, Electro Dynamic. ENGINE GENERATOR SETS CT ' 
15 HP, 300/1200 RPM, General Electric. oer ae General Electric Generator, Ames 
13/18 HP, 350/1200 RPM, Electro Dynamic. iniflow engine. 
i) HP, 400/1600 RPM, Westinghouse, SK. 1—62% KVA, Westinghouse Generator, Fairbanks 1314 W. Cermak Road 
5 HP, 450/1800 RPM, Crocker-Wheeler. company engine. 
Complete Line of A.C. and D.C. Motors and Generators 
Pp : 
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LOCOMOTIVES 


8-Ton Whitcomb gasoline 36’’ gauge. 
15-Ton Porter saddle tank 36” cauge. 
20-Ton Whitcomb Diesel 36'' gauge. 
21-Ton Porter saddle tank 36’’ gauge. 


—-TRANSFORMERS-— 


BOUGHT and SOLD 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries. 


PIONEER TRANSFORMER REBUILDERS 


We rewind, repair and redesign all makes and sizes. 
One Year Guarantee 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA'S USED TRANSFORMER CLEARING HOUSE" 
STATION M Since 1912 CINCINNATI 27, OHIO 





30-Ton Vulcan saddle tank 56!2°' gauge. 
67-Ton American six-wheel switcher. 
85-Ton Baldwin saddle tank 2-8-2. Oil fuel. 


CARS 


10—K & J Air dump cars, 20 yd. cap. 
14—-All-steel 50-Ton Gondolas. Immediate 
delivery. 
19—Flat cars, 50 tons capacity. Rebuilt. 
40—Hopper cars, 50 tons capac'ty. 
1—Class III tank car, 10,000 gal. cap. 
40—Class III tank cars, 8,090 gal. cap. 
8—Class II tank cars, 8,000-gal. cap. 
5$—Class IV tank cars—Lined. 


LOCOMOTIVE CRANES 


22!2-Ton McMyler-Interstate. Steam. 
25-Ton Browning. Steam. 
10-Ton Industrial-Brownhoist. Gasoline. 


GASOLINE CRANES 


1—Browning “E” on AC Mack truck. 
1—P & H 600, 69 ft. boom shovel front 
and dragline. 


GASOLINE TRACTORS 


Chicago, 8, Illinois 
| 
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Power Slamead | 


Released by Utilities & Industrials 
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Baremeennenese 


Offered Subject to Prior Sale. 


H.P. MeIntosh-Seymour Diesel Electric Gener- 

ng unit, 3 Cyl, 4 Cyele air injection Direct 

( nected to G.E. Type TRE, Form D.S. Gener- 
2300 volt«, 3 phase, 60 evele, also direct con- 

ed execiter. Immediately available in Central 
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Turbines, Generators, Steam and 
Oil Engines, Boilers, Motor Gen- 


Kansas € 
H.P. Busch Sulzer Diesel Electric Generating erators, Rotaries Transformers, : 2—Allis-Chalmers Model K (one with 
t Cyl., 4 Cyele air injection Direct connected Motors, Compressors, Induction blade; one without). 
G.E. Type TRE generator, 3 phase, 60 eycle, ’ : : . 1—Caterpiller Mode! D-35, with blade. 
volts. Shaft extension for exciter, but no ex- Voltage Regulators, Oil Circuit 1—T20 International Bulldozer. ‘ 
Immediately available jin Southwestern Breakers, etc. ; 
Kansas, 


Service backed by 40 years’ experience 


BREW, WOLTMAN & £ 


52 Cteeevite New York 7, N. 
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THE HARVEY LEFEVRE CO. 


500 Fifth Ave., New York 18, N. Y. 
Telephone PEnnsylvania 6-3175 


E. M. PATCHEN, Purchasing Agent 


THE KANSAS POWER COMPANY 
Great Bend, Kansas : 


\CECLPADEADANROORERODEE DOOD OSE ORTDSU EO NGEDEDEEADRONESONO DANEEL DU SN SIEGES SON DF ERDESOOREEOETEr 





CUOUUERORUEOREOUEEEODODEDORERUROROEDEOROROEORURUEDEUROEOEOEOEOEOEDEOROROEOEOEOEOUSEOEOOOEREREDEDEDEDERERUEOROEDEROUDUGUEUOREOOOEOROEOEOEOHOEGHOEDNORORONDEOEOROROROUODORONORDEORORORORORORS 





SHOURERUGUEOUNCEUEDEGEOEONGEDRONSEOEOEOEOEOEOODEOUEOOOEOEROROOEDOOROOOROROOOOOROEOEOESEY 


= 
= 
= 
= AEOODENOAEORDOLEDEEDELDODAEEENAEOURDANOLEL EO ODALODEONOROROGAD OC EONAOE OND T CRRA RO ECeS CORD ereTOeOROROREONBER = 


\SELDPEDELEONDEST NDE EEDDOLO TONED EN FOES ESET EDOR EASA DE OE SSS ODEER CAGE SEESOEET TONDO SHS OET OES OUUEAER ARORA DONDEDELEOEDEDSOEEEDDOEINDEOHOUDODOSLODEGEDESEDDOOOAFEOROEOE ODO SESE DEE TOOS EN ETE OTSA DeRASene?, 


Rotary Converters—3 Ph. 60 Cy. 








ELECTRICAL INSTRUMENTS condition, each meter separately boxed. 


336 Canal St. N.Y. 13, N. Y. 


‘CLULODURONUERDONOADE EERO EDADARORAROEOHORD ESA O RAED en OA DURES E EO SAN tenes ase: 


paths, Kactrio World BELYEA COMPANY, INC. 


229 W. 42nd St., New York 18, N. ¥. 51 Howell Street, Jersey City, N. J. 
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“DISCONNECT SWITCHES | PS, AS, | 
= 3s Make R.P.M. Volts Volts : 
: — 1500 hse. 720-6 11500 
NO PRIORITY NEEDED z — 1000 GE 720 250 2300 3 | 
: a tise oO 60K 300 «= | 
: ROBERT SCHOONMAKER 2— 750 Whse 1200 «60 2300/4000 | | 
21 new G.E. outdoor switches. 23.000 § =: Port Washington. Long Island. N.Y I— 500 Gi 1200 601 13200/2300 
volt, 600 amps., single pole front i Phone onal 1220 Rotary Converters—3 Ph. 25 Cy. : 
connected, type FA 101-R-JX, cat. : Wrtscnscenencssssosscoscsnsccorsvarreseecnsconsirnitientecntesartertteeettrenteeana 2—1500 G.E 500 225/275 6600 : 1 
.]so lot of 300 pieces of suspension z 3 FOR SALE i eae - > Sets—3 Ph. 60 Cy. = 
atl : . * —1500 7b 360 250 2300 )00 = 
ind apparatus insulators. : i METERS 1—1000 G k. 720 250 3300/4150 : 
. = — 500 3.E 720 600 13200 = 
oge . 3 500 10 ampere 2 wire 129 volt A.C. I— 400 G.I 720 250 2300 
Maritime Switchboard i Westinghouse O.B. meters, used excellent 1— 200 G.E 720 125 440 
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ADVERTISING IN THIS ISSUE 





Acme Electric & Mfg. Co., The.. 159 


* Allen-Bradley Company ...... 19, 20 
* Allis-Chalmers Mfg. Co........ 10, 11 

Aluminum Co. of America....... 21 
* American Brass Company, The... 149 

American Tel. & Tel. Co......... 153 
* American Transformer Co........ 16 
* Anaconda Wire & Cable Co...... 115 


* Bentley, Harris Mfg. Company.... 131 


os a Se eres 159 
* Biddle Company, James G........ 140) 
Bridgeport Brass Co............. 118 
Bristol Company, The............ 147 
Buckeye Laboratories Corp., The 36 
*Burndy Engineering Co., Ine...... 26 


Central Railway Signal Co., Inc... 146 


* Columbia Electric Mfg. Co.. 158 

*Continental-Diamond Fibre Co. 
124, 125 

Crescent Insulated Wire & Cable 
Rs. Ss site 6 6eWA sie e ci wee Wades 128 
Crouse-Hinds Company .......... 39 
Davis Transformer Company..... 142 
Delta-Star Electric Co............. 40 
Directory of Engineers........... 162 
*Dow Corning Corp............... 38 


Electric Controller & Mfg. Co., 
ME (Suet ke Sled wathag vice som 

Electric Products Co., The..... ; 162 

Electrical Engineers Equipment Co. 33 


Electrical Testing Laboratories, 
AVE SE Be eae sae 8 ie ke eae 24 
Electroline Company ............ 5 
Elliott Company ................ 6 
Engineers, Directory of........... 162 
*Everstick Anchor Co............. 160 
*Fairbanks, Morse & Co........... 145 
er ne er ee ee 117 


Federal Electric Products Co., Inc. 122 
*Four Wheel Drive Auto Company 61 


G & W Electric Specialty Co...... 52 

General Cable Corp............ 62, 63 

* General Electric Co...103, 105, 106, 107 
112, 113, 144, 151 


General Luminescent Corp........ 146 
Gould Storage Battery Corp...... 32 
Hall Lamp Co., M.. 2 M2 
* Hazard Ins = * “Wire “Works... 4 
Hendy Iron Works, Joshua....... 43 
Hi-Voltage Equipment GiliGaes o 28s 134 
* Hoskins Mfg. Co................. 18 





MUD BaTS GCG ci.c vn tics.cvw i vase 133 
Indiana Steel & Wire Co......... 157 
Industrial Products Co........... 160 
Ingersoll-Rand Co...........+: 120, 121 


*]-T-E Circuit Breaker Co. Third Cover 


SAVE TIME 


Every think what a time saver advertis- 
ing is? In this issue you have helpful 
information from dependable manufac- 
turers! Look each page over carefully— 


you may find the answer fo your most 


pressing problem. 


*Kearney Corp., James R.......... 111 
“Rellerwermn GOB: os ccscccsese. 12 
Kellett Aircraft Corp............. 44 
Kerite Insulated Wire & Cable Co.., 
SOP, CERIO ca dnans thesis eas ss 68 
*Klein @ Sons, Biathias......4 060. 138 
*Krueger & Hudepohl............. 157 
GIG COPDOTUHON eo ccsiece sane vieem 15 
*Lapp Insulator Co., Inc........... 49 
a COL TTC LTE 418 
Locke Insulator Corp............. 57 
L & R Manufacturing Co......... 156 
* Matthews Corp., W. N........... 119 
McGraw-Hill Book Co., Ine....... 158 
159, 160 
Miller Company, The............ 58 
* Moloney Electric Co.............. 35 
Mosinee Paper Mills Co.......... 123 


National Electrical Mfrs. Ass’n., 
The Street Lighting Section.... 14 
National Telephone Supply Co., 


E.R kre ook baie eis 54 
Nelson Specialty Welding Equip. 
Co. coer eee ere essere esreesesesees 45 


North American Philips Co., Inc. 64 


Se Se ee 8, 9 
RE Ne Ea cece dows esas ceesen 4 
* Okonite-Callender Cable Co....... 4 
*Oliver Iron & Steel Corp......... 34 

Otis Elevator Company.......... 60 


*Owens-Corning Fiberglas Corp.... 139 


Paragon Electric Co............... 148 


*Penn-Union Electric Corp........ 130 





Porcelain Insulation Corp., The 28, 29 
Premax Products, Div. Chisholm. 


Ryder Co., Ine..........ssse00. 159 
Radio Corp. of America.......... 59 
*Railway & Industrial Engineering 

Ce. ccdaracucceseovedsescedevns 7 
*Reliable Electric Co.............. 17 
Richardson Co., The............. 137 
*Rockbestos Products Corp........ 135 
* Roebling’s Sons Co., John A...46, 47 
WRGUSP CM OO) vcctccerevesvs. 56 
Rome Cable Corporation ........ 4] 


Royal Electric Mfg. Company.... 156 


*Sangamo Electric Co........... zm, #8 
SSM, EES. bds chs tess cnnsdia 53 
* Schweitzer & Conrad, Inc.. ey ae 
COVE PEIEs. GOiscciocsvdsaeesites 155 
Searchlight Section...... 163, 164, 165 
SHOEI Ci GOs Fiilsdc css o0's 08606. 55 
Simplex Wire & Cable Co......... 109 
* Spang-Chalfant, Div. of The Na- 
ONE SHPO COs. oosccssssccse 129 
RSpeer CHPIOR GOseccsciescesscces 154 
Sprague. Hlectric Co,. i.606s060085. 13 


Standard Oil Co. (Indiana) 
Back Cover 
* Stewart Iron Works Co., Inc., The 142 


Stockwell Transformer Corp....... 142 
* Sylvania Electric Products Co..... 14] 
Templeton, Kenly & Co.......... 157 
Wagner Electric Corp............. 65 


Ward LaFrance, Truck Division.. 143 
* Westinghouse Elec. & Mfg. Co...25, 37 
56, 51, 127 

* Westinghouse Elec & Mfg. Co., 
EAMG DWINON ooiii00s600K8s 66, 67 

* Weston Electrical Instrument Corp. 
Second Cover 


Wrigley Jr. Company, Wm........ 16] 
s 

PROFESSIONAL SERVICES ................065 162 
u 


SEARCHLIGHT SECTION 


(Classified Advertising) 


EMPLOYMENT SERVICE .............--0000+ 168 
POSITIONS VAGENE 535555520002 sd¢<0 008: 163, 164 
POSITIONS WANTED ............00ecseeeeeess 163 
SELLING OPPORTUNITIES ..........+.-+0+0+ 164 
USED EQUIPMENT ....20..-s..cccccccccceses .. 165 


Belyea Co., Ine....... 4 
Brew, Woltman & Co.... 


Riscieis Gasvite Co. BGs si ves cvdsvecdcsse 165 
Hemphill & Co., J. Lecccsccccscccscccccccess 165 
Kansas Power Co........ éokaus iFdagietat ae 
Macitinns Gwltehoaes oo. sccscccsccveseeess 165 
Patsbem, Ti. Tiseccscccacs 165 

168 


Schoonmaker, Robert ... 


% These companies have supplied additional buying information on 
their products in the 1945 edition of the Electrical Buyers’ Reference. 
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Literally speaking, we are “‘at sea’’ because the Navy has 
long depended upon I-T-E for circuit breaker protection. Even 
when Theodore Roosevelt sent the Great White Fleet around the 
world, it was equipped throughout with I-T-E air circuit breakers, 
and in World War I, our fleet was similarly protected. This herit- 
age imposed a tremendous load on us when World War II started 
because protection by air switchgear has continued to be a basic 
requirement for merchant marine as well as fighting ships. 


We are also ‘‘at sea’’ in another way. While building for the Navy 
we can not adequately serve all our customers old and new. Even 
though our facilities and manpower have been doubled, and doubled 
and doubled, deliveries to industry are limited to a few top priorities. 
This has been a matter of great concern to I-T-E and we look forward 
‘o the day when we can again supply your switchgear requirements. 
Until then, all our resources must be devoted to filling the nation’s most 

rgent war needs. However, don’t hesitate to call upon us now for 
sistance and information regarding switchgear and its application. 












HIGH SPEED 
CIRCUIT BREAKERS 


AUTOMATIC RECLOSING 
CIRCUIT BREAKERS 


UNIT SUBSTATIONS 
SWITCHGEAR 
BUS STRUCTURES 


I-T-E 


AIR SWITCHGEAR 


I-T-E CIRCUIT BREAKER CO. 


19th and Hamilton Streets Philadelphia 30, Pa. 








the next time 
the last time 


vou ever need to clean oil 


deposits Irom a turbine 


Ma 


TURBINE OIL 





WHAT WOULD you save if you eliminated cleat 


rurhine : te 
turbine Oli systems 


Naturally. the tirst items of expense for clean- 


I 
eEposits from a turbine are labor, down-time 








materials, and loss of oil. Over a period of years. 


these costs amount t sizable total 


But there 1s another item that cannot 
ired in dollars and cents. It’s the all-important 
satety factor. When the need tor cleaning turbine 
il systems is entirely eliminated, so are the haz- 
ards of stopped oil passages to bearings and 
governors, the dangers of high oil temperatures, 
excessive acidity increase, and poor oil demul- 
sibility. 

Nonpareil Turbine Oil eliminates the forma- 
tion of all deposits caused by oil deterioration 
in turbines. All asphaltene-formers have been 
removed trom Nonpareil and the oil stabilized 
against dangerous acidity increase for the life of 

ur turbine. This means, that once Nonpareil ts 
installed, you not only do not have to clean turbine 
oil systems, but you never need to remove Nonpareil 
tor treating, resting, or Cleaning because of oil 
leterioration 

Make the next time the /ast time you clean a 
turbine oil system —put in Nonpareil Turbine 
Oil. Standard Oil Company (Indiana), 910 South 
Michigan Avenue. Chicago 80, Ilino 


Buy more War Bond 





